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1. Beegenne

HUH-33 — BHHUHMPA — Beaymmii HayuHO-TEeXHHYECKHH LIGHTP 10 CO-
31aHHI0 PAJIHOTEXHUYECKHX CPEJCTB M CHCTEM HABHTAllMH, MOCAIKH H YIpaB-
JICHHA BO3JYIIHBIM ABHKCHHEM. PabOoThI, BRIMOTHEHHBIC KOJUICKTHBOM YHUEHBIX
M CHeIHAIHCTOB MHCTUTYTA, OKA3alii CYIIECTBEHHOE BIWAHHE HA TOBBINICHHE
appexTuBHOCTH M Oe3omacHocTH Bo3aymHoro aemwkenus B8 CCCP u Poccwii-
ckoii Menepanuu. Panee ucTopus co3aHud pPaauoOMasqHONl CHCTEMBI HHCTPY-
MEHTANIBHOI MOCcaaKH 2-CAHTHUMETPOBOTO JIHAMa30Ha «BeIMIen», a Takxke Xpo-
HOJIOTHS VCTICIIHOH aBTOMAaTHYECKOH mocaaku opOuTansHOTO kopabmsa «by-
pa» 15 HoaOpsa 1988 r. Oba otpaxkena B [1]. B [2] paccmoTpena Hay4dHO-
MCC/Ie/I0BATe/bCKAS J1eSTEeILHOCTh [TIABHOTO KOHCTPYKTOPA HAIIPARIICHUS HHTE-
TPUPOBAHHEBIX CUCTEM HAaBHTalHH H nocaaku B 1975—2025 rr.

Hcropus cozaanus B8 HUM-33 — BHHUHMPA paguorexHuuecKux cHcTeM
MOCaJKH CAMOJIETOB (B Ka4eCTBE NpHMEpa, WUTHCTPHPYIOLIET0 HCIOIb30BaHHE
METOIOJIOTHH «KOMIIEHIHYM — Tabnuua — wuHporpaduka», OCHOBaHHOI Ha
TpeX TMOC/IEI0BATENbHEIX YPOBHAX NpeoOpa3oBaHUsA KOHTEHTA) MPHBEICHA B
cratee [3]. B cratee [4] ¢ ucnone30BaHHEM JTOM K€ METOIOJIOTHH MPHBEICHA
HCTOPHSA CO3IaHHA PATHOTEXHHUECKHX CHCTeM OmmkHeill napuranmun 8 HMIM-33
— BHHWHPA. B HacToslel craThe Takike ¢ HCMOIb30BAHUEM ITOH e MeTo10-
JIOTHH TIPHBEJEHa MCTOPHA CO3JaHWs aBTOMATU3HPOBAHHBIX CHCTEM YIIpaBie-
HHA BO3AYIIHbIM ABMkeHHeM B HUM-33 — BHUHPA.

IIpoBenenHoe HccnemoBaHne (Kak M NpeIbayIiHe) OCHOBBIBACTCS HA Ma-
TepHanax pyKomucHu [5].

2. AC YB]I «Mapxka»

Poct o0bemMa nmepeB0o30K HA BO3AYIIHOM TPAHCIOPTE MPHBOIUT K YBEITH-
YEHHK) MHTEHCHBHOCTH BO3IYILIHOTO JBHMKEHHS, XapaKTePHU3YIOLICHCI YHCIOM
CaMOJICTOB, OJHOBPEMEHHO HAXOIANIMXCA B €IHHHIE 00beMa BO3AYIIHOTO
npoctpadcTBa. HepaBHOMepHOCTE pacnpeaesneHus MOTOKOB CaMOIETOB B Teue-
HHUE I'0JIa U CYTOK NPHBOJAMUT B HEKOTOPBIE MEPHOb!I K 3HAYHTEIBHOMY YBEJIH-
YEHHK) TUIOTHOCTH BO3AYILIHOTO JABHKCHHA B OTACIBHBIX BO3JYIUHBIX 30Hax. B
0coOEHHOCTH 3TO OTHOCHTCH K paiioHAM a’3poJpOMOB, OOCITYKHUBAKOIINX KPYTI-
HBIC TIPOMBILIJICHHBIC H aAMHHHCTPATHBHBIC LICHTPLI cTpaHel. B HeaBTOMaTH3H-
POBAaHHBIX a3pPOJPOMHBIX cucTeMmax YBJI, Gasupylommxcsa Ha oToOpakeHWUH
UL PAJAHOIOKAITHOHHOH KOOPIWHATHOH WH(BOpManuu, mucrnetdepsl YBJ]
JOJKHEI COOMPATh W HENPEPBIBHO 3aMOMHHATH MH(OPMALIHIO, HEOOXOIHMYIO
s npunaTHs pemeHuii no YB/I, nockoneky npouece YB/] ceazan ¢ Oe3zomnac-
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HOCTBIO MMOJIeTOB. Jlucnerdepsl MOCTOAHHO IMOABEPTrarTCsA BBICOKHM HEpPBHO-
MNCHXOMOTHYeCKHM Harpy3kaMm. [1OOeITKH peluTh 3aady CHHKEHHUS HArpy3KH
JHUCIIETYEPOB B YCIOBUAX BBICOKOM MHTEHCHBHOCTH TOJIETOB IIYTEM JCJICHHS
BO3IYITHOTO MPOCTPAHCTRBA HA OOJBIIOE KOTHYECTBO CEKTOPOB YIPABISHUS 1715
YMEHBILIEHHS YHCIA CaMOJIETOB, OJHOBPEMEHHO COINPOBOXKIAEMBIX JIHCIIETHE-
pOM, TIOTEPIIEIIH HEeyaa4dy, TaK KaK B CYIIECTBYIOIIHX HEABTOMATH3MPOBAHHBIX
cucteMax ¥YB/l Becbma cnosKHOH 3aaaveil ABAAETCA COrIacOBaHHE M Iepeaada
YIIPABICHHUA CaMOJIETOM JIHMCIIETYEpPY CMEHKHOIO CEKTOpa yrpasicHHA. Bo3spac-
TANIMH TIPH ATOM 00beM paboThl MO KOOPIHHAIMH JICHCTBHH JIHCIIETYEPOB
MOJIHOCTBI HEHTpanmu3yeT 3eKkT oT pa3aeneHuss CEKTOPOB M JIaKe TIPUBOIHT
K YBEJIHYECHUIO HATPY3KH. Y BelIHUeHHE paboveii Harpy3KH AUCIETUYEPOB paiioHa
a’poJipoMa CBEPX OMPEIENICHHOTO TIPEeia TPHBOIHT BCIEACTBUE AeHIIMTA
BPEMEHH K HETMOJIHOMY BBIMOJHEHHIO MPABHII MO VIIPABICHHIO MOJIETaMH. JTO,
B CBOKO OYEPe/Ib, MOJKET MPHBECTH K OIINOKaM W BO3HHKHOBEHHIO OMACHBIX CH-
Tyauuii. Tpeboepanne obecnevernns OE30MaCHOCTH MOMETOR MPUBOIUT K YBEIH-
YEHHHK) 3a/1ePKEK CAMOJIETOB B BO3/IYXE.

B cBa3u ¢ »TuM OBLTA MOCTaBJIEHA 3a7a4a pa3padOTKM aBTOMaTH3HPOBAH-
HOH paguonokauuoHHOH cucTembl YBJl — B 1958 r. Iloctanornenunem LK
KIICC u Cosera MunuctpoB Oblna 3ajJaHa OporpaMMa pa3BHTHA CPEACTB
Hauraiuu, nocagku U YBJl — «lloner-1». CocTaBHOI 4acThi0 3TOH TPO-
rpaMMbl  SIBHJIACH pa3paboTka a’sporapomuoil paauonokanuonHoit AC YBJ]
«Mapka», npeaHazHaueHHOH ana YBJl B cexkTopax noaxona, Kpyra H IMOCaakH.
AC YB]l «Mapka» B 1962 r. 6nina npeabasieHa Ha ['ocy1apCcTBEHHBIE HCTIBI-
tanua. CHCTeMa MPOoIIIa HCILITAHHA B a/1 « BHYKOBO» H B 11E]IOM COOTBETCTBO-
Bajla TexXHUYeCKOMY 3aJaHMI0 C 3aMe4vaHMsAMH, HO PelieHMeM KOMHMCCHH 14
ONBITHOMH IKCIUTYATALMH PEKOMEH/I0BaHA He ObLia.

AC VB]l «Mapka» umMena cieyliue cepbe3Hble HeIOCTATKH:

— oTobpakeHne aHaIOrOBOH M HM(POBOIl MHYOPMALIMH O BO3AYIIHOM
00CTaHOBKE BBIMOJIHAIOCH HA Pa3IMYHBIX HHIHMKATOPaX;

— pa3Mepsl HHIHKATOPOB, HAa KOTOPBIX OTOOpaKamach aHaloroBas H
mudposas uHbGOpMaHA, ObITH Pa3zIUYHBI, YTO 3aTPYAHANO HWIACHTHOHKAITHIO
pagroJI0KAHOHHBIX OTMETOK;

— BO3MOKHOCTh TOTEPH ABTOCOMPOBOKICHHA W TEPENyTHIBAHHA (op-
MYIIPOB COMPOBOKACHHS B CHTYalMAX HaloxkeHus otMeTok BC, B ocobeHHO-
cte npu maneepuposanuu BC, nmockonsky obpabotka p/n uadopmaiun u co-
nposoxaenue BC Benuck 0Oe3 yyera TpeTbeil KOOPAHHATEI — BEICOTEI (BBO/IH-
nack BPYYHYIO TOJIBKO [ 0TODpaykeHus Ha SKpaHe).

HecMoTpsi Ha HanmuvuMe ykKazaHHBIX HemoctaTkoB, AC YBJ[ «Mapka»
orepeskana mo BPEMEHH BO3MOKHOCTH pealv3aliM Takoro poja CHCTEM: OT-

https://docviewer.yandex.ru/view/9680580/?page=1&*=fburvDsgQsXAFrkGsXGNU%2FuUc8F7InVybCl6Imh0dHBzOi8vbGIliLnNIdnN1LnJ1L3htb...  3/29



05.05.2026, 18:52 icrt.2026.09.4.39.pdf?sequence=1

690 History of science and technology

Heropus Havkd o TexXHHEH (5.6.6)
cyrcreoBanu BC, obopynoeannsie orBeTunkaMu BPJI, ypoeens pazBuTHs Hie-
MEHTHOMH 0a3bl ObUT HEBBICOK, OTEMECTBEHHAS MPOMBIIIJICHHOCTh HE BBINYCKaJa
OPHUTOJHEIX IS WCIONL30BAHHA B CHCTEME BBIYHCIMTENBHBIX CPEACTB H
CpPeACTB OTOOPAKEHHS, YTO JOTMOIHIOCH HEJOCTATOMHBEIM YPOBHEM BIAACHHSA
OTIEPATHBHO-TAKTHYECKUMH TPOOJIeMaMKi aBTOMAaTH3AIHH Kak pa3paboTHHKOM,
TaK W CTICIHATHCTAMH 3aKa3zunka.

Taxum oGpazom, HecMoTpa Ha TO, uto nepeas AC YBJ/I «Mapka» B oc-
HOBHBIX HePTaX COOTBETCTBOBana 13 M peKOMEHIAusAM 3aKa3dHKa — K BHE-
PEHHIO B DKCIUTYATALlHI0 OHA He Oblna npuHATa. OIHAKO HETaTHBHBIH pe3yabTaT
pa3paboTKH K IPoBepPKH B peanbHoii obcranoke AC YB] «Mapka» He npomnan
TapoM: OH MOCTYXH1 OOraTeIM OIBITOM s nocneayroieii paspadotku AC
VBl «Crapty.

3. AC YB]J «Ctapm»

Heynaunas nepeas noneiTka cozganua AC VB zactasuna paspaborum-
koB BHUHPA 6Gonee noapoduo BHukHYTH B nponeccel Y B/, IIpoeeaennsiii Ha
HAYaJIbHBIX ITanax pa3pabOTKM aHanM3 Mokasald, uTo Ha nytu coszganus AC
YB]l umeeTca psaa NPHHIMIHANBHBIX TPYTHOCTEH, BHITEKAIOIUX W3 HEOOXO-
TUMOCTH YIOBACTBOPEHUA TpeOOBaHMIl, BBI3BAHHBIX CHEIM(UKON pemaeMbIx
cuctemamu YB/I 3amad M yCIOBHAMH HX PabOTHL.

BEITO yCTAHOBIIEHO, YTO OCHOBHBIMH mpodnemamu cozmanusa AC YB]]
ABIISIIOTCS:

— obecneueHue onepaTHBHOH (P PEKTHBHOCTH CHCTEMBI;

— oDecneveHHe CHCTEMOI HEMPEPBIBHOCTH MPOLIECCa YIPABICHHS,

Jlns 3pdekTHBHOTO pa3perieHns YKa3aHHbIX NPODIEMHBIX TPY/IHOCTEIH, B
YCIIOBUSX OTCYTCTBHS HMPHEMIIEMBIX MPOTOTHIIOB WIH HH(POPMALIMH O HHUX, TPe-
00BanOCh PEMIMTH P MPHHIMMTHAIBHO HOBBIX HAYYHBIX W TEXHHYECKHX CH-
CTeMHBIX 3a/1a4.

JIna npeoponeHus nepBoi NpodneMbl HeoOXoauMO ObITO 3hHeKTHBHO
pelINTh 3a7a4d B3aUMOJICHCTBUA JIMCIETYEPCKOTO TMEepPCOHANa C TeXHHHYECKOHH
4acThiO cHcTeMBl. [Ipu 3TOM npobiieMa cocTosIa HE TOJIBKO B YAOBICTBOPEHHH
PEKOMEHIANNH WHKCHEPHOII TICHXOJOTHH M DJProHOMHKH TIPH CO3/1aHHH
CPEJICTB MpPEJACTARICHHS H BBOAA MH(OPMAIIHH, a TAKIKE JAUCTIETYEPCKHX ITYIIh-
TOB CHCTEMBI, a, TJIABHBEIM 00pa3oM, B OTHICKAHHH TakuX (PyHKIH, moaiexa-
IHX BBITIOJIHEHHI) TEXHMYECKHMH CPEACTBAMH H MaTeMaTHYeCKHM obecrieue-
HHEM CHCTEMEI, H TAKOI MX pealn3aluH, KOTOPEIE B COBOKYITHOCTH 00eCTIeuHIH
OBl CYILIECTBEHHOE MPEBLILICHHE T10JIe3HOr0 3(heKkTa, 1aBaeMOro TeXHHYECKOH
YaCThK) CUCTEMBI, HAJl TOH JOMOIHUTENBLHONH HATPY3KOil, KOTOPYIO CHCTEMA CO-
3[aeT JUIs AUCIIeTHEPCKOTro NepcoHana.
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Bropoe npodnemuoe TpedoBaHHE BRITEKAET W3 HEMPEPRIBHOCTH MPOLIECca
BO3IYITHOTO ABHIKEHHS, TpeOdyiomero paboTel cCHCTEMEI TI0 24 Yaca B CYTKH B
Tedenue 365 mueit B rogy. Pazpaborunkam AC VB]] «Crapr» yaanocs Haiiti 1
PEAIH30BATE COBOKYIIHOCTE pEHIEHHﬁ, G'SECHE‘IHEHIOI.HHX YIAOBICTEBOPEHHE YEKA-
3aHHBIX TPEOOBaHMII.

3.1. O6ecneuenne onepatusHoii ypdexruBHocTH AC YB] «Crapt»

Jlna paspemenus neppoii npodieMbl — obecrieueHus ONEpPaTHBHOMH (-
thektuBHOCTH cHcTeMbl — mpu cosganun AC VBJ] «Crapr» npexkae Bcero,
MPeICTOAIO ONPEeAE/IHTh, YTO HAJ0 aBTOMAaTH3HPOBaTh, 3aTeM — KakuMm o0pa-
30M 3TO ocymecTBHTh, C 3Toil 1ensio nepea pazpadOTKONH HOBOIH a’poapOMHOM
AC VYBJ/l «Crapr» Obul NMPOBEJEH aHAIH3 CYIIECTBYHOIIMX HEABTOMATH3IHPO-
BaHHBIX cHcTeM YB/]I.

J1nst MOBBILIEHUS TIPONTYCKHOMH CIIOCOOHOCTH a3pONOPTOB U 0DeCTIeYeHH
0Ee30MacHOCTH TOJIETOB B VCJIOBHAX BBICOKOH HWHTEHCHBHOCTH BO3AYIIHOTO
TIBHIKEHHUSA TIPEKIE BCETO Tesiecoo0pa3Ho aBTOMATH3HPOBATH TIPOIECCHI MMOJTY-
YCHHA M TIPeJICTaBICHUS AucneTdepam HeoOxomumoi ana YBJ] wndopmaimm,
YTO YBEIHYUT OKOKCT BPEMEHH Ha aHAIH3 BO3AYIIHOH 0OCTAaHOBKHM M BhIpa-
DOTKY peleHHi 1, KpOME TOTO, TIOBLICHT HX OTIEPATHBHOCTL H KA4eCTBO 3a CHET
MpeaCTaBACHHA JTHCIIETYEPOM HE TOJIBKO HCXOHOH HH(pOpMauuu, HO U HH-
thopManuu Gomnee BBLICOKOTO paHra, MojaydaeMoil B pe3yabTaTe €€ aBTOMAaTH3H-
pPOBaHHOI 00paboTKH.

Hexonsa u3z atoro, B AC YBJ] «Crapt» nis apToMaTH3aluu OBLITH IPHHS-
ThI CIEAVIOLIHE TPOLECCHI:

— cbopa, obpaboTku u oToOpaxenus uHhopMaluu 00 INEMEHTaX TEKY-
HIMX [UIAHORB T0JIeTa CAMOIETOB 0 UX BXOJ4 B 30HY YIIPABIEHUS,

— nony4eHus, 00pabOTKM M COBMEIIEHHOTO OTOOpaKeHWsA HeO0OXOIH-
MOiT WH(OpPMAIIMK O TAaHHBIM BTOPUYMHOTO M MEPBUYHOTO THCIETYEPCKUX pa-
INOI0KATOPOB H JIp.;

— B3aUMOJICHCTBHA MEKIy AHCHETYEpaMH CMEKHBIX CEKTOpPOB YNpPaB-
TIEHHA.

[Ipu peuieHny BONPOCOB ABTOMATH3AlMK YKA3aHHBIX MPOLIECCOB pa3pa-
00TuHKH cucTeMbl «CTapT» UCXOAWIH H3 TOTO, 4TO (DYHKIIHH aHAIH3a BO3/YII-
HOH OOCTAHOBKHM M TMPHHATHA PEIICHHIl MO YIPABICHHIO BHIMOIHIET JHUCIET-
YEPCKHUIi epCOHAI, SIBJISIONIHICA LIEHTPAIbHEIM 3BEHOM CHUCTEMBI, H, CIIe/I0Ba-
TEIBHO, J7A 0OecnedeHus BBICOKOH ONepaTHBHOH 3((eKTHBHOCTH CHCTEMBI
HEOOXOIHMO HAMIYYUINM 00pa30M pPealin30BaTh OCHOBHBIE CBA3VIOIIHE 3BEHBS
oToOpakeHHA W BBOJA HH(OPMAIIUN MEXKIY aBTOMATHYECKOH YacThI0 CHCTEMBI
M YeJI0BEKOM, HCTIONIB3YIONHM PE3VIIBTATHI €€ paboThI.
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Ocnosuble pemenus, peannzopanieie B AC YBJl «Crapt» nns obecne-
YEHHA BRICOKOH OnepaTHBHOH 2(h(HEKTHBHOCTH, COCTOSUIH B CIEIYIOIIEM,

1. B AC VB/l «CrapTt» BcsA He0OXOQUMas [/ VIIPABICHHA BO3/YIIHBIM
ABHKEHHEM HH(opManus oToOpajkaeTcs Ha APKOCTHBIX COBMEIEHHBIX TUIAH-
unaukaropax (CITH), kotopeie obecneqynBaOT 0TOOpaKEHHE KAK KOOPIMHAT-
HOH paJHOIOKAIMOHHON MH(POPMALIHKH 0 MECTOIOJIOKEHHH U JBHKEHHH CaMO-
JIETOB, TAK M ABTOMATHYECKH CBSA3BIBAEMOH C OTMETKAMH CaMOJIETOB HeoDOXo-
mumoit g Y B/ undopmaiiny B BHIE 3HAKOBBIX (DOPMYIIIPOB COTIPOBOMK/ICHHS
(@C). Kpome Toro, na sxpanax CITH otobpaxaerca craTudeckas rpaduueckasn
KOOpAMHATHAA HH(POPMALMs O CTPYKTYPE BO3AYIUIHOW 30HBI, JHHAMHYECKAs
rpaduveckas wHbOpMalUMA (BEKTOPBI VIPEAICHHS, MOJIOKEHHS CAMOJIETOB,
JMHMHUK TIENIEHTa) W Apyras HeoOxoaumas wH(OpMalus B pa3IHYHOTO BHJA
chopmyaspax.

B AC VYBJl «Crapt» Oblna pemena 3agada aBTOMaTH3alHH IpoIEcca
yOpaBiIeHus MO0 BCEM CaMOJIeTaM, HE3AaBHCHMO OT 00OpPYIOBaHHA OTBETYHKOM
CHCTEMBI BTOPUYHOI PagHONIOKAlMH. DTOTO VIANOCH JOCTHYE 3a CHEeT YCIIell-
HOTO pEeIIeHHsA 3a7a4 aBTOMATHYECKOH MEPBUYHOH 00pabOTKM CHTHANOB rep-
BUYMHOTO W BTOPHYHOTO PAJIMOIOKATOPOB M ABTOMATHYECKOTO COTPOBOMKICHUA
M WJICHTH(UKAIINKA CAaMOJIETOB TI0 CHTHAJIAM He TOJIBKO BTOPHYMHOTO, HO H IEp-
BHYHOTO paauonokatopos. Pemenne 3toil 3amaun BeiroiHo otinudano AC YBJ]
«Crapt» ot cucrembl ARTS-3 (CIIA), obecneumBaromicii aBTOMATH3AIMIO
TOJIBKO 10 000PYA0BAHHBIM OTBETHHKAMH CaAMOJICTaM.

2. [IpencraBnenne vH(pOpMaALHK B APKOCTHOM BHAE oDecreMuBano pabo-
Ty AMCIETUEPCKOTO MEePCOHAla B YCIOBHAX HOPMAaIbHOTO BHEILIHErO OCBEIle-
HHA, YTO CO371aBaj0 KOM(OPTHBIC YCIOBHSA W MOBHIIANO padOTOCMOCOOHOCTE
nucretuepos YB/I.

Kpome Toro, apkocTHas (opmMa npeacTaBleHns HHQOPMAIHH ¢ HCITOJIb-
30BaHHEM 3alOMHHaomero npudopa obecreunBana otodpaxkeHHe HHpOpMa-
[IHH O TPACKTOPHH JABHIKEHHS CaMOJIeTa, YTO CYLIECTBEHHO YIPOIIano odHapy-
JKeHHE CaMOJIETOB M ONpeJereHHE MX NapaMeTpoB ABWKEeHHs (MaHeBpHpOBa-
HH), & 9TO MOBHILAI0 (PPEKTHBHOCTL YIIPABICHHS BO3AYIIHBIM JBHAKCHHEM.

3. ABTOMAaTH3aIHA TIPOIECCOB 00paboTKH M oToOpaKeHHA HH(MOPMAIIHH
00 3neMeHTax TEeKYIIHX IUIAHOB MojeTa odecrnevyHBala aBTOMAaTHYECKOE Tpej-
CTaBJICHHE HA HHAMKATOPAX JHCIIETYEPOB KAXKIOTO CEKTOpa YIpaBJIeHHS HeoO-
X0auMOi uH(pOpMaIHH (MecTa BX0ja, OOPTOBOr0 HOMEpa CamoJIeTa, BBICOTHI
BXOJa, BPEMEHH BXO7a, a’pONopTa Ha3HA4YEHHA) B BHJAE OYKBEHHO-3HAKOBBIX
Tabuui GopMyIAPOB OKHAAHHA, IPOCTPAHCTBEHHO CBA3AHHBIX C TOYKAMHU BX0/1a.

[Tpu aToM hOpPMYIAPEI OKHIAHUSA 110 MPHIETAKIIHM CAMOIETaM pacmpe-
NelIeHbl TI0 MECTY BXO/1a CAMOJICTOB B 30HY VIPABICHUSA M YIOPSAI0YMEHBI 114
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KayKI0H TOUKH IO BpEMEHH BX0/1a, a [10 BLUIETAKIIHM caMoieTaM — YIIopsa04e-
HEI 110 a’pornopram BeuteTa. Cucrema obecrneunBaia aBTOMATHYECKOE MIPEICTAB-
JIEHHE JUCTIETHEpaM HeobXoauMoil naHGopManun 00 31eMeHTax MIAHOB MOJeTa
CAMOJIETOR JaKe NMPH B3aMMO/ICHCTBHH ¢ HEABTOMATH3HPOBAHHBIMH CHCTEMAMH
TPACCOBEIX IIEHTPOB YNpPaBleHHA. JTO Ja€T BO3MOKHOCTE JHUCIETHEPAM, HE OT-
pBIBAACH OT 3KpaHa COBMEIIEHHOT0 HHAMKATOPa, MPHHHMATE PEIIEHHA 110 CaMo-
neram, HaXOALIHMCA B 30HE VIIPABICHHA, C YYCTOM 0KHIAeMOr0 BXOAHOIO MO-
TOKA, 4 TAKXKE ¢ YIPEKICHHEM IUIAHUPOBATE JIBHIKCHHC TIPHOBIBAFOIINX B 30HY
VIPaBIeHHsA CAMOJIETOB H, IPH HEOOX0JHMOCTH, CTIaKHUBATE BXOIHOI MOTOK.

4. Ha ocHOBe aBTOMATH3alliH TIEPBHYHONH M BTOPHYHOH 00paboTkm pa-
IHOJIOKAITHOHHOM MH(OPMALIMHM KaK BTOPHYHOTO, TAK H [EPBHYHOIO PAIHOIIO-
KaTOPOB aBTOMAaTH3HPYIOTCS MPOLECCH MPEACTaBISHUS He00X0auMoi HH(Op-
MAITHH M0 CAMOIEeTaM, HaXO/IAIIHMCH B 30HE YIIPABIEHHUA CHCTEMBI.

5. Bea uMetomasca B cucteMe WH(pOpMaI|s TOABEPTAETCA aBTOMATHYE-
cKoH huIbTpaluu, U JUCIIETUEPY KAJKIOTO CEKTOPa aBTOMATHYECKH BhIIAETCS
TONBKO HeoDXomuMas eMy HH(OpMAaiusa, u4To H30aBIAET OT 3acOpeHHs JKpaHa
HEeHYX)HO# uHhopManueii 1 obrerdaeT BOCMPUATHE M aHAIM3 BO3AYIIHON 00-
craHoBkH. [Ipu 3TOM KakmoMy aucnerdepy, NMpH HE0OXOIUMOCTH, MPEI0CTABR-
ISIETCA BO3MOIKHOCTE OBICTPOTO TPYINOBOTO HWIH HHIHBHIYAIBHOTO IPOCMOTPA
HH(OPMALIMH [0 CAMOJIETaM, YIIPABIAEMBIM JAPYTHMH JHCTIETYEPAMH.

6. PemieHuem, CYILICCTBEHHO PACIIHPAOIINM BO3MOMKHOCTH JUCIETYCPOB
MO MPEIBAPHTEIBHOMY 00HAPYKEHUID MOTEHIHATBHO KOH(IUKTHBIX CHTYAIIHH
H UX pa3pelnieHunio, SBIAeTCS BhIJaBaeMas CHCTEeMOH HH(opMaIia 0 IPoTHO3H-
pyemoii BO3AyIIHONH 00CTAaHOBKe, IMpeJCTaBlisieMas myTeM oOToOpameHus Ha
IKpaHAX MHIHKATOPOB BEKTOPOB VIPEKICHHOTO TMON0XKeHHs camoueros, OHu
HA4YHHAKTCA B TOMKAX TEKYIIEr0 MECTOIOJOKEHHA CAMOJIETOB H OKaHUYMBAOT-
CA B TOYKAX, IJIe OYAYT HAXOMUTHCA CAaMOIEThI YepPe3 3aIaHHOE BPEMS: JIBE MITH
YeTeIpe MUHYTHL. [IpencTapnenue nucneTdepaM 3Toil HH(pOPMAIIMH B COBOKYTI-
HOCTH ¢ OCHOBHO# MH(opMammeil mo uIeHTH(HUKAIINH CaMOICTOB H HX KOOpP-
AUHATAM, BKJIKOYAA TeKYILIHEe W 33aJaHHBIE BLICOTHI H PEKHM JIBHKEHHS B BEPTH-
KaJIBHOM MI0CKOCTH (TEHIEHITHSA M3MEHEHHSA BBICOTEI), a TAKkKe HH(OPMAITHH O
MApIIPYTE MOJIETA MO3ROJACT ONEPATHBHO MMPOHU3IBECTH OLEHKY OeCKOH(IHKT-
HOCTH JBHJKECHHS, a B CJIYMA€ HEOOXOAMMOCTH NPHHATE HEOOXOAUMBIE MEPHI 110
NPeI0TBPAIIEHHIO BOSHUKHOBEHHS KOH(THKTHONH CHTYAIIHH.

7. Onna W3 akTyanbHeIX 3anad YBJl B ycrmoBHMsX BBICOKOH WHTEHCHBHO-
CTH BO3JYIIHOIO JBHKEHHS 3aKII0UAeTCA B YIOPAI0UCHHH MOTOKA 3aX0IAIIHX
Ha MOCAAKY CAMOIIETOB, YTO HEOOXOIMMO /8 MOBBIIMIEHHS MPOMYCKHOH CITO-
COOHOCTH a’poapoMa ¥ YMEHBIICHHA BPEMEHH NMpeObIBAHHA CAMOJIETOR B BO3-
nyxe. A 310, moMHUMO oOecriedyeHns 0OE€30MacHOCTH IOJIETOB, JA€T HENoCpe]-
CTBEHHO OONBIIOI 3KOHOMHYECKHH 3pdeKT.
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JIns MOBBIMIEHHS KAYeCTBA YIOPSI0YEHH MMOTOKA CAMOIIETOR MPH 3aBOIE
B 30HY MOCAJKH, MOMHMO OTMEYEHHBIX BBIIIE BO3MOMKHOCTEH, MOBBIIIAKIIHX
KAYECTBO aHATH3a 00CTAHOBKHM M NMPHHHMAEMBIX PEIIEHHI, cucTeMa oDecreun-
BacT oTobpakenue rpaduueckoi MHMOPMAIIMH O CTPYKTYPE 30HBI, COOTBET-
CTBYIOIIEH NEHCTBYIOMIEMY KypCy MOCAJKH W cojep:kaiieil HeoOXoauMyio
OMOPHYI0 HH(GOPMAIHID I8 OLEHKH OTHOCHTEIBHBIX JUTHH TPAcKTOPHii OT-
JEeNBHBIX CAMOJIETOB, a TAKIKE pacdeT W MpeJICTaBIeHHEe B (hopMynapax compo-
BOMKICHHSA HMHMOPMAIIMH O MYTEBLIX CKOPOCTAX CAMOIETOB H BEKTOpax VIIpe-
KJIEHHOTO ITOJI0KEHHA CAMOJIETOB.

Bakueitmieit ¢yukuueii 8 cucremax YBJI sBnsercs nepenaua ynpasie-
HHS BO3JIVIIHOTO CY/JHA M3 CEKTOpa B CEKTOpP. B HeaBTOMaTH3HPOBAHHBIX CH-
cremax YBJI oHa mpeacTaBnseT BecbMa CIOKHYIO 3amady. [Ipu 3Tom, mone3y-
ACH TOIIOCOBOIT CBA3BLIO, HEOOXOOHMO 00ecTequHTh Oe30mHO0UHYI0 HACHTH(DH-
KAIIMI0 OTMETKH TIEpPeJaBaeMoro CaMmoJIeTa JHCHETYEPOM, TPHHHMAKOIIHM
yOpaBlIeHue, H OJJHOBPEMEHHO TEPeaaThk ¥ 3aUKCHPOBATE HEOOXOIHMYIO J0-
MOJHUTENIBHYK HH(OPMALIHIO.

8. B cucteme «CrapT» mporecc coriacoBaHHs W TIepefavn YIpaBIcHHS
apromati3upoBad. [Ipu noaxoae camomnera K pydeky Nepenad yIpaBIeHHS,
MO JKeJTaHHI JUCTIETYEpa HIIH aBTOMATHYECKH, TMIEPEIaeTCA MOMHBIH (hopMyap
COMPOBOKIICHHA, COACPKAIIHI BCO HeoOXoauMyr wHdopMamuw. [Ipu sToM B
thopMyIIspe CONpPOBOMKICHUS TMEPEIABAEMOT0 CaMOJIETa WHIHLMPYETCS PEeKHM
COTNIACOBAHHSA TEpPEeIadd M BBIJACTCH CHTHAIH3AIUs (0TOOpasKaKTCAd CHMBOIIBI
MEePearonero U MPUHHMAIOIIET0 IHCIIETYEPOB, MPH ITOM OJHH H3 CHMBOJIOB
muraeT). Cornacue aucnerdepa NpPHHATE CAMOJIET ¢ MapaMeTpaMu, 0ToDpakae-
MBIMH B hopMynspe, (PUKCHpyeTcs HaxaTHEM COOTBETCTBYIONICH KIaBHINHN Ha
KIaBMaType. TakuMm o0pa3oM, B CHCTEME OCYIISCTBISICTCH TaK HAa3BIBAEMOC
«MOJMAIHBOEY» COTIIACOBAHHCE H Mepeaada ynpasieHus, Caeayer OTMETHTD, UTO
pearH30BaHHas B CHCTEME TIPOIIEIypa COTIIACOBAHHA W Mepeaadd YIpPABICHHA
He TpedyeT OJHOBPEMEHHBLIX JBYCTOPOHHHX [CHCTBHI THUCIIETYEPOB, UTO J0-
MOJIHUTENILHO MOBBIIIACT HDHEeKTHBHOCTE UX PadOTHI.

9. CucreMa pemaeTt psj BCIIOMOTATEIBHBIX 3a71a4, MOBBIMIAKIINX €€ -
(heKTHBHOCTB: MEPECHET TEKYIIHX BLICOT OTHOCHTEIRHO a3pojipoMa; BeIpaboTKa
TEH/ICHITUN JIBMKEHHA B BEPTHKAIBHON TUTOCKOCTH; aBTOMAaTHYECKas CHTHAJH-
sanusa mo BC, nepenaionmM CHrHANIEI OEACTBHA; aBTOMATHYECKAasA (PUILTPAIIHs
HHGDOPMAIIHKE B 0TOOpaKeHHe KaykI0MY JHCIETIEPY TOILKO HEOOX0THUMOIT eMy
uHdopMmaiinK; apToMarudeckoe cMmemienne @C 18 npeIoTBpaleHHS HX HAJIO-
JKEHHS, npeacTaBieHne HHhopMaruu 00 adpoAPOMHOM JABICHHH, BBICOTE TIe-
pexo/a, TEKYIIeM BPEMEHH U Jp.

10. TTyneTel AUCTIETYEPOR MOJIX0/1A, KPYTa U MOCAKH BBITIOIHEHEBI C yUe-
TOM TpeOOBaHMI PPrOHOMHKH H B COBOKYITHOCTH C APKOCTHBIM OTOOpaKeHHEM
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HHGOPMALIHH CO3/1al0T KOM(OPTHBIE YCIOBHS U pabOThl JAHCMIETYEPCKOTO
MepcoHana.

11. Jna yopouieHHs W YCKOPEHHMS OCBOEHHS CHCTEMBI JHCTICTHEPCKHM
MEPCOHAIIOM B HEH peaan30BaHbI MPOTPaAMMBI MOJIETHPOBAHUS YIPABISEMO¥
BO3AYILIHOI 00CTaHOBKH, 0DECIICUHMBAIOIINE BO3MOKHOCTE 00YUCHHSA U TPCHH-
POBKH JHMCIICTYCPOB H ONEpaTOpoB padOTe HAa CHCTEME METOJaMH IMOJIyHATYp-
HOTO MOJICIHPOBAHHA.

3.2. ObecneyeHne CHCTEMOH HENMPEPBIBHOCTH NPOLECCA YIIPABICHHHA

Jlna ynoBIeTBOpPEHHs BTOpoOMY mpobiemMHOMY TpeboBaHHI — obecrie-
YEHHI) CHCTEMOH HelpephIBHOCTH Ipoliecca yrpaBieHHs — HeoOXoauMo OblIo
obecneuuTs psii HOBBIX MPOrPECCHBHBIX PEILICeHHH, OCHOBHBEIE H3 KOTOPBIX CO-
CTOAT B CJIEAYIOLIEM:

— BBINOJTHEHO (DYHKIMOHAIBHOE M AlNapaTHOE pe3epBHPOBAHHE BCEX
BHJIOB alNnapaTypsL;

— OCYUIECTBIIEH ABTOMATHYECKHH (DYHKIIMOHATBHBIH KOHTPOIb pabovaHx
M Pe3epBHBIX TPAKTOB aMapaTyphl, 00eCNeYHBAOIIHI ABTOMATHYECKOE Iepe-
KJIKYEHHE HA pe3epBHEIE;

— obecneveHo conpskeHue c¢ TpaccoBeiMu PJIC, BBIMOMHAIOMINAMH
(hyHKIMH pe3epra Ui OCHOBHOT'O JIHCIIETHEPCKOr0 paJHoI0KATOpa;

— CO3/aH [BYXMALUMHHBI BBIMHUCIHTEIBHBIH KOMIUIEKC C KAaHAIOM
OvICTpOro 0odMeHa, obecnevHBalOIIMI ropsyee pe3epBHPOBAHME U ABTOMATHYE-
CKHii mepexos Ha pezepBHyr DBM 0e3 napymenus HenpepeIBHOCTH B BhIIave
HHOPMAIIHHK;

— peann30BaH NPOrpaMMHO-IOTHYECKHI KOHTpOIb, o0ecrnevHBarOIINi
ycToiiunBoe (DYHKUHOHHPOBAHHE MPOrPAMMHOTO KOMIUIGKCA MpPH HAIHYHH
cboeB B anmaparype;

— OCYULIECTBIIEH ABTOMATHYECKHH nepe3anyck B ciydae ocraHosa DBM;

— peann30BaHa CTPYKTYPa CHCTEMBI ¢ «HH(OPMALHOHHBIM IIYHTOM,
obecneunBparoIas coxpaHeHue Ha pabdouyux MecTax JHCIETHYEPOB OCHOBHOI
HH(GOPMAIIMH HE3aBHCHMO OT paboTOCIocOOHOCTH CPECTB ABTOMATH3AINH.

3.3. Hosebie 3a1aun, pemeHHbie npu cozgannu AC YB/l «Crapm»

JIns cozmaHus MepBoi aBToMaTH3HpoBaHHOM cucTeMbl YBJI «Crapt» B
YCIIOBHAX OTCYTCTBHSA IPHEMJIEMBIX MPOTOTHIIOB MOTPe0OBANIOCh PENIHTE P
MPHHIUITHAIBHO HOBBIX HayYHO-TEXHHYECKHX 3a1a4. O TBOpUeCcKOM XapakTepe
TAKUX PELIeHWH M UX HOBHM3HE CBMJETENLCTBYET TO, 4TO 24 M3 HUX NPH3IHAHEI
n300peTeHnsaMu. HOBBIMU, pellIeHHBIMH TIPH CO3JaHUH CHCTEMBI 3aavdaMi, sB-
NSAOTCA:
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1. Jlocturayra noiHas aproMarusarus o0padoTKH Ha OCHOBe pazpaboT-
KH HOBOTO Croco0a aBTOMaTHYeCKOH NMepBHYHOI 00pabOTKH pagHoIOKalnOH-
HEIX CHTHAJIOB, NPH KOTOPOM B CKOIB3AIIEM OKHE PEalM3yIOTCA HAKOIUICHHE
CHTHAaNOB B TIpeJieNiaX HNITHPHHBI PagHOI0KAIIMOHHOTO MAaKeTa W HX CYMMHPOBAa-
HHE HA K0 CHTHATBHON TIO3UITHH B MacuiTade peaaTbHOTO BPEMEHH TS 00-
HApPVIKCHUA U OIpeIesIeHHs KOOPIUHAT MaKeTa, U BIIEPBLIE B MHPE CO31aHHOH B
AC VYB]I «Crapt» annapatypel aBTOMaTHYeCKO# COBMECTHOH TMepBHYHOI 00-
paboTKH U 00BeHHEeHNA HH(POPMALIMH NIEPBHYHOTO W BTOPHYHOTO PagHOIOKa-
TOPOB, 00ecrevHBaOLICH HaMBBICIIHE HapaMeTpbl O0HAPYIKEHHS, TOMHOCTH H
noMmexoycrtoituuBocti. Jns peanmzanmm pa3paboTaHO CHEUHATHIHPOBAHHOE
THOPUTHOE BBEIMHCIIMTEIBHOE YCTPOHCTBO C YKBHBAIICHTHOMH MPOU3BOAUTEIIBHO-
CThIO 0KOI0 30 MIH. onepaiui B CEKYHY.

2. Bnepseie B Mupe B aspoapoMueix AC VBJI pemiensl 3a1auH MOMHOCTRIO
aBTOMATHYECKOi 00padOTKH pagHOIOKalHOHHOH HH(OPMAIHH BTOPHYHOTO H
MEPBUYHOTO PaaHOIOKATOPOB H BHEIPEHA B SKCILUTYaTaIii0 (DYHKIIHA aBTOMAaTH-
YECKOTO COMPOBOK/IEHHS H HACHTH(HKALIMH CAMOJIETOB, HE 000PYI0BAHHBIX OT-
BETUHKAMH, 110 CUTHAIaM IEPBHYHOTO paguonokaTtopa. Ha ocHoee 3THX pemeHui
OCYIIECTRIIeHA aBToMaTH3alK nporeccoB Y Bl no Bcem camoneram, BKIO4asA U
HeoDOPYAOBAHHBIC PAIHOMIOKAIIMOHHBIME OTBETYHKAMH, MTO CYIIECTBECHHO MO-
BBICHJIO 3(p()eKTHBHOCTb CHCTEMBI H 0€30MaCHOCTh BO3IYIIHOTO JIBHIKCHHA.

3. Ina oOecneuenus HenpepblBHOCTH (yHknuonuposanus AC YB]]
Briepeeie B Mupe B AC VYBJl co3gaH BBIMMCIMTEIBHBIM KOMIUIEKC BBICOKOH
HaJIe’KHOCTH Ha Daze IBYX crneruanusHpoBaHHbeix DBM, obecneunsaromuii 3a
CYET KaHala OBICTPOrO 0OMEHA M aBTOMATHYECKOH mepegavn MH(OPMALMH OT
Bemyiiei (padboueii) 9BM B BeoMy0 (PE3EPBHYIO) BO3MOKHOCTh aBTOMATHYE-
CKOTo mnepexofa Ha pe3epBHy IBM ¢ coxpaneHHeM HeNnpepsIBHOCTH MPOIEc-
CcOB 00pabOTKH, BRIIAYH H 0TOOpaKeHHA HHDOPMAITHH,

4. PazpaboTaH KOMIUIEKC CHELHAILHOTO MATEMATHYECKOTO 00ecTieueH s,
HECMOTPA HA CKPOMHEIE BREIMHCIHTENBHBIE pecypckl IBM «Apron-10M», pe-
MAKINH (PYHKIIMOHAIBHBIE 3aJa4d TMEPBOTO YPOBHS aBTOMATH3AlHH W Pl
3a7ad BTOPOTO YPOBHS, aBTOMATHYECKOIO CONPOBOKIEHHS MO CHTHANIAM Iep-
BHYHOTO PaHONIOKATOpPa, BRIPAbOTKH M oToOpakeHus nHMopMaluu 0d IKcTpa-
MOJTHPOBAHHOM TMOJIOKEHHH CAMOJIETOB, MYTEBLIX CKOPOCTAX U Ap.

5. Jlna obecrnieueHHs ONTHMAILHOTO B3aHMMOJACHCTBHSA IHCMIETYEPCKOTO
nepcoHana ¢ TeXHH4YecKHMH cpeictBamd Y B/l Bnepseie peliena 3agavya coOB-
MEIIEHHOT'0 Ha OJHOM 3KpaHe SPKOCTHOTO O0TOOpaXKeHHs aHAIOrOBOH M LH(PO-
BOI paaH0IOKAIIMOHHON KOOPIHHATHOH, 3HAKOBOI M rpadudeckoii undopma-
IIHH O BO3AYIIHONH 00CTAHOBKE M CTPYKTYPE 30HBI, 4TO YIYYIIIIO BOCTIPOHU3BE-
NeHHE WH(POpMAIIMK O TEKYIIEH W MPOTHO3ZUPYEMOH BO3IYIIHONH 0OCTAHOBKE M
ee BOCHpHATHE, oDecreqIo padoTy JHCIETYEPOB B YCIOBHAX HOPMAJIBHOTO
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BHEIIHETO OCBELICHHS, MOBLICHIO HX PaboToCcnocoOHOCTL H, B 1IENOM, CYIIE-
CTBEHHO MOBLICIWIO 3¢ dexkTuBHOCTE cucTeMbl YBJ[. D10 qocTHrHyTO 3a CHeT
pa3paboTKH HOBOTO BBICOKOMH(OPMATHBHOTO MapajjedbHOTO TEIeBH3HOHHO-
3HAKOBOTO CIOCODA COBMEIIEHHOTO OTOOpaykeHus. /s ero peamusamum paspa-
DoTaHa crienuagbHasA 3HAKOBAA NCKTPOHHO-Iy4YeBas TpyOKa.

6. C 11e7bI0 TOBBILICHHA ONEPaTHBHOMH () (HEKTHBHOCTH CHCTEMBI Pealn30-
BaHbl Y (PEKTHBHEIE CPEICTBA BBOAA HH(POPMALIHH, JTO JOCTHUTHYTO 3a CHET MH-
HHUMH3ALHH HATPY3KH Ha gucnetdepor Y B/ no BBoay B cucteMy HH(pOPMALTHH O
MPHHUMAEMBIX JIHCIIeTYepaMHu pemieHusx. /i atoro pazpaborana u peanu3osa-
Ha 3(pekTHBHAS TTOOTEPAIMOHHAA TEXHOIOTHA, COCTOAIIAA M3 COBOKYITHOCTH
OoJee MPOCTHIX [UIS BBIMOJTHEHHSA OTIEPalldii, 0COOEHHO YacTo MOBTOPAEMBIX (00-
paieHne K o0beKTaM, BBOJI 3a/1aBaeMbIX BBICOT, Mepeava YIpaBiIeHHs U ap.),
YTO 00ECTIEUHIIO CYIIECTBEHHBIEC IPEHMYIIIECTBA B ONIEPATHBHOM () eKTHBHOCTH
CHCTEMEI [T0 CPaBHEHHIO ¢ 3apy0ekHeIME cHcTeMaMu APTC-3u TERCAS.

7. Jlns TOBBINIEHHA KadecTBa pabOTBl JMCMETYEPCKOTO MEpcoHana H
YCKOpPEHHsl BBOJA CHCTEM B HKCIUIYATALMK) BIIEPBBIE B MHpE B a3POPOMHBIX
AC YB/I peanu3oBana ynpasisieMas MOJENIb BO3AYIIHOH 0OcTaHOBKH, o0ecre-
YHBaoIlas 00yueHHe U TPEHHPOBKY IUCIETYEPCKOrO MePCcoHana.

8. Ha ocHOBe psAna NpHHATHIX OPHTHHAIBHBIX PELICHHI CHCTEMBI CO31a-
Hbl 0a30BBIE KOHCTPYKIHH HA3€MHOI anmnapaTypbl TPETBETO MOKOJICHHS, TIPH-
HATBIE B Ka4eCTBE CTAHIAPTHBIX. BhicOKas cTeneHbL CTaHIapTH3AIHH U YHH(pH-
KAlMK annapaTtypsl, €€ TEXHOIOTHYHOCTh B MPOU3BOJCTBE W BO3MOMKHOCTE H3-
TOTOBJIEHHS TIPOTPECCHBHBIMH TEXHOJIOTHYECKHMH METOJaMH 00ecneduin B
KOPOTKHE CPOKH OCBOEHHE CEPHITHOTO MPOH3BO/ICTBA M BBIMYCK CHCTEM.

9. na obecnevenus rthdeKTHBHOI pazpadoTku cucTeMbl «CTapTy» pemie-
HBI 3a/1a4H MO CO3JAaHHI0 0a3bl H MPOBEACHHIO pa3padOTKH CHCTEMBI MPOTpec-
CHBHBIMH METOJaMH C HCIOIB30BaHHEM NOIYHATypHOTO MoJenupoBaHusa. C
aToi nenkto npu paspadborke AC YB]] «Ctapr» co3fgaHel MOJIENEb YIIPABISEMOIH
BO3IYIIHONH 00cTaHOBKM Ha Oaze yHHBepcanbHOH DBM n yHHKalbHBIE KOM-
MJIEKChl TIONIYHATYPHOTO MOJIEIHPORAHUS, BKITIOHAKNIIHE YKA3aHHVI0 MOEeTh U
HAJTAJ04HBIH cTeH cucTeMbl. [ yCKOpeHHs M IMOBBIIICHWA Ka4ecTBa pa3pa-
DOTKH CTIIENHATBHOTO MATEMAaTHMEeCKOTO o0ecriedeHusl Obllia CO3/1aHa ABTOMATH-
3UPOBAHHAA CHCTEMa I[POTPAMMHPOBAHHA I CHCHHATH3HPOBaHHOH DBM,
HCIIOIL3YEMOI B BEIYHCIHTEIBHOM KOMIUIEKCE CHCTEMBI, KOTOopas obecreunia
aBTOMAaTH3aIHI0 pa3padoTKH mporpaMM BO Beex (pazax, BKIHOUAA Tam BIIYCKa
IoKyMeHTalnuu. B utore Boepeeie B MHpe co3gana aspoapomuas AC YB], pe-
maromas no knaccupuranuu crpad — uneHoB COB 3agaun 1-ro u 2-ro ypos-
Hell aBToMaTH3aluK, IpH pa3paboTKe KOTOpOH HaiileHa M pealn30BaHa COBO-
KY[HOCTh PEIICHHIi 110 COCTABY, YPOBHIO ABTOMATH3ALIMH M METO1aM peLlIeHHs
(hyHKIMOHATBHEIX 3a1a4 Y B/] 1 mo B3auMoelicTBHIO TUCTIETYEPOB C TEXHHYE-
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CKHMH CpPeJCTBAMH B OOJBII0H OHOTEXHHYECKOH CHCTEME, KaK B YaCTH COCTaBa
u opMmel npeacTaBiaeHus Heodxoaumoit s addexrusnoro YB]] undopma-
IIUH, TAK U 110 BBOAY B CHCTEMY HH(OPMAIIHK O MPUHUMAEMBIX PEIICHHIX.

B wrore BmepBBIE B MHpe CO3JaHa aBTOMATH3UPOBaHHAS CHCTEMa, HE
MMEBILIAs aHAIoTa 1o ypoeHIO HagexkHocTH (To = 18000 uacos) u obecneunBa-
FOLIas MPAaKTHYECKH HenpepeiBHOE (PYHKIHOHHPOBAHHE.

3.4. OcuoBHBIC HHCTPYMEHTAJBHBIE XAPAKTEPHCTHKH CHCTEMBI

KonuuecTBo 0JHOBPEMEHHO COMPOBOMKAAEMBIX CAMOIETOB — 36.

MakcHuManbHOEe KONHYeCTBO Pa3NUYHBIX (OpMYISPOB, OTOOpamaeMbIX
Ha CITH cucrembr — 63,

KonuuecTtro kKaHanop npeoOpa3zoBaHHs PaJHONOKALIMOHHONH HH(OpMa-
i 0030pubIx aucnetdyepckux PJIC u coBmenienHoro otobpakeHus HH)Op-
mariud Ha CI1H B 30Hax moaxona u kpyra — 8.

KommuectBo tpakto CIIH, ofecneunBaronmx otodpakeHne pa3nHvHOM
3HaKOBOI nH(popman — 8.

KonnvecTtBo kaHanoB npeoOpa30BaHus M COBMELICHHOTO OTOOpakKeHHS
uHhopMmainu nocagounoii PJIC — 2 u 6.

KonndecTBo 0HOBPEMEHHO COIIPOBOK/IaeMBIX CAMOIIETOB B 30HE Nocaj-
KH — 2.

KonuiecTro ceKTOPOB ynpaBieHus (11oaxoaa, Kpyra u nocaiaku) — 4.

ObecneveHa BOZMOKHOCTE YBEITHYEHHA HHCTPYMEHTAIBHOH eMKOCTH CH-
CTEMBI:

— KOJIMYECTBa CEKTOPOB YIPABICHHA 10 7 MOAYIBHEIM HApallHBAHHEM
CHCTEMBI;

— KOJIMYECTBA CEKTOPOB VIIpaBIeHHs 10 13 ¥ KOJIHYeCTBa OJHOBPEMEH-
HO CONPOBOMKIAEMEIX CAMOIETOB 10 72 1yOIupoBRaHHeM KOMIUIEKTOB 000pyI0-
BaHHA.

3.5. OcHoBHBIE PEIVIBTATEI BHEAPECHHHA CHCTEMBI B JKCILTYATAUHK)

C 1977 mo 1986 rr. Bemymeno |18 xomrexktor cepuitneix AC YBJ]
«Crapty. CHcTeMmbl OBUIH YCTAaHOB/IEHBI H BBEACHBI B JKCIUIyaTtauui B 14
a’ponoprax ¢ HHTEHCHBHBIM BO3AYLIHBLIM ABH:keHHeM (Jlenuurpan, Ilynkoso,
Pocros-na-/lony, Coun, Kyiideimes, Cumpeponons, Kpacnogap, Xabaposck,
Epepan, Hopocubupck, Bonrorpan, Mpkyrck, Kpacnospck, Omnecca, ZKykos-
CKHil) M B 4YeThIpex yueOHBIX 3aBeneHusX (B ropoaax Jlenunrpan, Kues, Pura,
Kupororpan).
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Cucrema «CtapT» NpPOJEMOHCTPHPOBAIIA TPOJOIKHTENBHYIO KH3HECIO-
cobnocte. K anpemto 1996 r. B aKkcnayaTalii OCTABAIINCE BCE CEPHIHBIE KOM-
INIeKTEl CHCTeMBl (OBUI 3aMEHEH Ha CHCTEMY CIEAYIOUIero IOKOICHHS
«Crnextp» TOnBKO ONBITHEIH 0Opazen cucremel «Ctapr», Hapabotapmmi 30
ThiC. uacoB B a/m [lynkoBo). [Ipu 3Tom HapaboTka MepBOTO CEPHITHOTO KOM-
miekTa B a/n Poctos-Ha-J/lony nocturna 145 Teic. "wac. u donee yem B 2,5 pasa
[IPEBLICHIIA HA3HAYEHHBIH TEXHHYECKHH pecypc.

Hroru coznanus u BHeaApeHusn B axcrnyaramuio AC VBl «Crap»

1. Cozganuem u BHeapeHHeM repeoii oteuecTBeHHoil AC VBl «Crapm»
pelieHa HapoOIHO-X034icTBeHHas nmpodleMa rocyJapCTBeHHOH BaKHOCTH, CO-
crosmas B obecrniedyeHHH 0€30MACHOCTH BO3AYIIHOIO [BHKEHMS, MOBBILICHHH
MPOIYCKHOIT cr1OCOOHOCTH a3pONOPTOBR M PEryIsiPHOCTH HOJIETOB, 4TO odecre-
YUBACT JaJbHEHIIEE pa3BUTHE BO3AYIIHOIO TPaHCIOPTA.

2. Breapenne cucteMsl gaeT OOIBINOH 3KOHOMUYECKHH 3 heKT, TaKk Kak:

— 3HAYUTENLHO MOBLIIAET 0e30MaCHOCTh MOJIETOB;

— IOBBIIAET MPOMYCKHYH CMOCOOHOCTE a3PONOPTOB € BLICOKOH WHTEH-
CHBHOCTBIO 11071eTOB B 1,6 pa3za, moJHHMad ee 10 NpeaeabHOH IPonyCcKHOH CIIo-
cOOHOCTH B3NI€THO-TIOCAJOUHBIX TI0I0C;

— CYIIECTBEHHO MOBBIIAET IKOHOMHYHOCTH BO3AYLUIHOTO JBUKEHHA,
cokpamas BpemMs npedbIBaHHA CAMOJIETOB B BO3AYIIHOM IPOCTPAHCTBE a’po-
JIPOMHBIX paiioHOB Ha 15—20 %;

— YBEJIMYMBAEeT MNPOH3BOAHMTENBHOCTE Aucrierdepor ¥BJ B 1,6 pa3za.
['opoBoii skoHOMHYecKHiT AheKT Ha OJHY CHCTEMY, TIONy4aeMblil OT BHeJpe-
HHA €€ B a3POINOPTax C BBICOKOH MHTEHCHBHOCTBIO MOJETOB TONBKO 3a CHYET CO-
KpAlleHHA BPeMeHH TpedBIBAHHA CAMOJIETOB B BO3YXE COCTABHI 2,5 MITH. pyo0.

3. Co3naHue CHCTEMBI H OCBOCHHE B KOPOTKHE CPOKH ee CepHiHOro npo-
M3BOJICTBA 0DECIEYHIIO BO3MOKHOCTE YIOBIETBOpeHHS norpebHocTel cTpaHbl
B apromaTusauud YBJ/| B paiioHax a’ponopToB H MOJHOCTBH HCKIHYHIO
HeoOXOIMMOCTE 3aTpaT JeCATKOB M COTEH MH/UIMOHOB BAMIOTHBIX pyOneil Ha
3aKYIIKY aBTOMaTH3UpOBaHHBIX cuctem YBJ] 3a pybexom.

3a pazpaboTKy, OCBOEHHE CepHITHOro NPOM3BOACTBA U BHEJIPEHHE B JKC-
mnyatauuio AC YBJ] «Crapt» npucyxknaena ['ocyaapcTBeHHas npeMus B 001a-
CTH HAYKH M TeXHHKH 3a 1979 1.

4. AbpoapoMHO-y3/10Bas aBTOMAaTH3HpOBaHHaA cHcTema Y B/l
¢ NOBBINIEHHLIM YpoBHeM aBToMAaTH3aUHH «Cnextp» («CTapT-2»)

YcnemHoe co3gaHne aRTOMAaTH3HMpOBaHHEIX cucTeM Y BJl mpencrasnser
c000ii HAYMHO-TEeXHHYECKYI0 H OPraHU3alHOHHYI0 TPOOIEMY BBICOKOMH CII0MKHO-
cti. He cnywaiino B CILA, rie camas BBICOKasi HHTEHCHBHOCTB BO3VIITHOTO JIBH-
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KeHHs, npodnemel Y B/l BO3HHKIIM 3HAYUTENBHO paHee: neppas adpoapomuas AC
VB/J1 ART-111, BHeapeHHas B IKCILTYaTALMIO, CO3/1aHa JIMIIb C YeTBEPTOH MOMNBITKH
B 1972 r. nocne psaga Heyaad (cuctemsl ARTS (1963 1.) u ARTS-ia (1968 1.), KoTO-
past B eIMHIMHOM KOMILIEKTe KCIUTyaTHpOBaIack B aspoyane Hero-Hopka).

Ha ocHOBaHMM aHanH3a aMEpPUMKAHCKOTO OMBITA CO37aHHA a’pPOIPOMHBIX
AC YB/l B cBa3M ¢ MOHMMAaHWEM CJIOKHOCTH MPOOIIEMBI H HEBEPHEM B BO3-
MOKHOCTE ycrennoro cosganus otedectseHno AC YBJl «Crapt» M MMeB-
meiica HeoOxoauMocTH apromarusati YBJI, B ocobennocty B MOCKOBCKOIH
BO3AYILUHOI 30HE, B IPOLECCE H3TOTOBICHHS OIBITHOTO 00pa3sia CHCTEMBI
«Crapr» BIIK B 1974 r. Ob11H OPHHATEI:

— PEeLIEHHE 0 3aKyNKe Y 3apyOekHBIX Gupm cuctem s a/m MuHepans-
Hele Boael, aspoyisna Kues, aspoysia 1 paitona MoCKBBI;

— penIeHHe 0 pa3padOTKE HOBOH CHCTEMBI a’poapoMHO-y3noBoii AC
VB/] ¢ moBBIIICHHBIM YPOBHEM aBToMmatHzaiuu «Ctapt-2» (B MOCISAYIOLIEM
— «CrexTp»).

T3 na cucremy «Cnextp» konuposano T3 ma «Crapr-2», anamor AC
VB]l «TERCAS», KOHTpaKT Ha IMOCTABKY KOTOPBHIX JUIA a’poy3ia M paiioHa
Mocksel, a’ponoproB Kuepa, Munepansueix Boja Obln 3akimioveH B cepeauHe
1975 1. ¥ He YMUTHIBAT BCEX MOIOKHUTENBHBIX KauecTB cucTeMbl «CTapTy.

OnHako peanbHas JI€HCTBUTEILHOCTh CACNATA HETATUBHEIN MMPOTHO3 B OT-
Homennn AC YBJ] «Crapt» HecocToATENBHBIM: pa3paboTka cucteMsl «CTapT»
Obla 3aBepIlIeHa B cpokH, yetanosnenHele [locranoenennem LIK KITCC, a Brico-
Kas OMepaTHBHO-TAKTHYecKasA »D(heKTHBHOCTL U HamexkHocTh (To = 28000 uac.)
3HAYMUTENBHO TIPEBOCXOAIIAA aMepUKaHCKHIT aHamor — cuctemy ARTS-111, spu-
TMCh OCHOBAHUEM 1714 nepeiady cucTeMsbl «CTapT» B cepuilHOE TPOU3BO/ICTRO.

B cBa3u ¢ 3ansTocThi0 KOomnmekTuBa pazpaborunkoB AC YBJl «Crapt»
PELICHUAMH 3a/1a4 OCBOCHHSA CEPHITHOTO MPOU3BOIACTBA CUCTEMBI H BHEAPEHHSA
ge TIepPBBIX CEPHIHBIX KOMIUIEKTOB B JKCIUTyaTaimio, paspadborka AC YB]]
«CriekTp» peallbHO Havanach JuIIb B 1978 .

Mmenn MecTo cyIIeCTBeHHBIE OTIHYMA ycinoBmii paspadborku AC YB]]
«Criextp» otHocuTensHO AC VBJI «CtapT», OCHOBHEIE H3 KOTOPRIX COCTOSIH
B CIIEAYIOIIEM:

1. ConpoBoxnenue pazpabotkn AC YB]] «Crtapt» co cropons 3aka3uu-
Ka OCYIIECTBIAIO TeXxHHUecKoe noapaszaeneane [FOCHUHUIA.

2. Ipu pazpadorke AC YBJI «Cnexkrp» pazpaboTiMK HCMOIb30Ban 0ora-
TeIii onbIT pazpadoTku u BHeApeHus AC VBJI «Crapt» W uMmen coOCTBEHHOE
MHEHHE O NYTAX PeLIeHH OCHOBHBIX CHCTEMHEIX 3a/1a4.

3. Conpoeoxnenue pazpadborkn AC VB]] «Crnexktp» OCYIIECTBIAIO OMe-
paTHBHO-TakTH4YecKoe mnoapaszfgenenue HOL[ AVYB/I, nomyumnpmiee xopoiiue
sHanug mo AC YBJ] « TERCAS».
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B cBA3M ¢ OTMEUEHHBIMH OCOOCHHOCTAMH B mepuon pazpaborku AC
VB]I «Crextp»:

l. Cieunanuctel 3aKa3uHMKa OKa3bIBallM MOILHOE JaBlieHHE Ha pazpadoT-
YHMKA C LENbH 3aCTABMTEH IMOCIEIHEr0 KONMPOBATE BCE PELUCHHS, PealH30BaH-
Heie 8 AC YB]/l «TERCAS», HecMOTpPs Ha TO, YTO HE BCE H3 HHX ITOTO 3aciy-
KHUBAIH.

2. CnenuanucThl  3aKa3uMKa Ha OCHOBAHMHM 3HAHMI 1O CHCTEME
«TERCAS» oxazanu OONbIIYIO MOMOIIL B OCBOEHHH BONPOCOB ABTOMATH3alIHH
cOhopa 00paboOTKH ¥ 0TOOpaKEHHUA TIAHOBOH HHMDOPMAIIHH.

Jlna npenoTBpamieHHs BO3MOXKHBIX MOTeps B 2((HEeKTHBHOCTH pa3pada-
teiBaeMoii AC VB/I «Cnextp» B cBA3M ¢ TpeOOBaHUAMH 3aKa3quHKa Mo COOT-
BETCTBHIO OTEPAIHOHHOH TEeXHOIOTHH M CcTpyKType cexktopor AC VBJ]]
«Crniexktpn» AC VB]l «TERCAS» pazpaboTyukoM OBLT NPOBEAEH aHAIH3 TIPO-
OYKTHBHOCTH (OTHOIIEHHS MPONYCKHOH CNOCOOHOCTH CEKTOPa K IITATHOMY
coctary) AC VB]l «TERCAS» otnocutensno AC VB]I «Craprt», aHaln3 Bbi-
s npeumyiiectea AC YB]I «Crap».

Pesyneratel ananuza noartBepauau uenecoobpazHocts B AC YBJ]
«Crnextp» B otimune ot AC YBJ] « TERCAS»:

|. Ucnionk3oBaHHusA SIIETIOHATOPA A5 MOBHIIIEHH OMEPATHBHOCTH BBO/IA
3a/TaHHBIX 3M1eNT0HOB, peanu3zoBaHHoro B AC YB/J] «Crapt».

2. Ucnonb3oBaHusa HMHAMKATOpa (OPMYJIApPOB COMPOBOMKICHUA 1A
yrapolieHua oopamenus, peanuzopandoro B AC YB/] «Crapt».

3. YKopoueHus onepauuii npueMa u rnepejaadu.

4. Peanu3anuy BO3MOKHOCTH JUCIETYEpPY IIPOLEAYPHOIO KOHTPOIIS
(ATIK) B nepuoas Beicokoii B/l eeimonuate dyukimu nomouu /IPY no Beo-
Iy 3aJJaHHBIX 31IEJI0HOB H epeaade yipasneHus BC.

5. CokpaleHiHe MakCHMaJIbHOTO IITATHOTO COCTaBa cexkropa ¢ 3 g0 2,5
4yeJI0BeK (0/IMH aCCHUCTEHT Ha JBa CEKTOpa MOAX0/14).

6. OTkaza oT OyMaXKHBIX CTPHIIOB XOJIa IOJIeTa, Ne4aTaeMbIX aBTOMATH-
YeCKH, HO TpeOyrommx 00paboTki BpyuHyH0 B nipouecce nposoaku BC.

7. ObecrieueHUs BO3MOMKHOCTH AUCHETHEPY PAIHOIOKAITHOHHOTO YIIPaB-
nenus ([APY) B nepuoae muzkoii UB/]| ognomy B cextope 6e3 1K BrimonHaTs
Bce thynkun Y B/I.

4.1. Ocnopubie otamaus AC YB/ «Cnexrp» ot AC ¥YB/I «CrapT»

AC VB]l «Cniexktp» sasietcs cucremoit YBJ/I ¢ MOBBIMIEHHEIM YPOBHEM
ABTOMATH3aLMH JUIS a3POAPOMHBIX H a3pPOY3I0BBIX paiioHoB. OHa nipeacTaBis-
€T coD0I CHCTEMY BTOPOTO MOKOJEHHA, B KOTOPOH aBTOMaTH3HPOBAaHBI TIPOLIEC-
Chbl 2-TO H YACTHYHO 3-T0 YPOBHSL.
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Tpebosanua x pazpadotke AC VBl «Cnexktp» OblIH 3a1aHbl HCXOIA H3
HeOOXOIHMOCTH YJIOBIETBOPEHHS BO3PACTAIIMX NOTpeOHOCTEH B aBTOMATH-
3auun YBJ/] U MHCTpYMEHTa/IbHOM €MKOCTH a’pOoy3JI0OB ¢ HAMBBICLIECH MHTEH-
CHBHOCTBH) BO3AYIIHOIO JABHUMKEHHS C YUETOM BO3ZMOMKHOIO MPOTHO3HPYEMOTO
pocta UBJ] no 2000 r. u nanee.

OcuHoBuble npuHipnuansisie oTanausas AC YBJ| «Cnextp» coctoar B
CHEIYIOIEM.

B AC ¥B/I «Cnexrp»:

l. ABTOMaTH3alUHel OXBaucHa BCA COBOKYIHOCTBH Ipoueccos YB/I,
HAYHMHAA OT CYTOMHOIO IUIAHHPOBAHHMA U 3aKAHYHMBAsA 3aBEpLIAIOIIMMH ITpOLeC-
camu HenocpeacteeHHoro YBJI. C 3Toii 1enbi0 JONOITHHATENBHO peamTn30BaHa
noJHOMaciITadHas IMOJACHCTEMa ABTOMATH3HPOBAHHOH 00pabOTKH TMIAHOBOI
uHopMalni, obecneunBal0Ias apToMaTu3anuw coopa, 0dpadboTkn u oTobpa-
JKeHHuA 3ToH MH(pOpMalUK Ha Beex (a3zax MIaHHPOBAaHMA, CYTOHHOTO (mpejaBa-
puTenbHOro), 1-it u 2-it da3 texyuiero mwianupoeanus. [Ipu strom obecrnednsa-
€TCS KOPPEKLUA PaJHOIOKAIMOHHONH HH(OPMALIMH 10 TUTAHOBOH M KOPPEKIIHS
IUIAHOBOIH HH(GOPMAIIHK 110 PAIHOIOKAIIMOHHOM.

2. Ha ocHoBe aBTOMaTH¥eckoil 00pabOTKH pagHOIOKALMOHHON U TIIaHO-
BOI MH(OpMAIMH PEIIaOTCA 3aJa4d aBTOMATH3AIMH aHaIW3a Kak TeKYIIEH,
Tak M YIIPEKACHHOI BO3IYIITHON 00CTAHOBKH.

3. CpeactBaMH aBTOMATH3alMH cHCTeMBbl «CHEKTP» OCHAIIAKTCA BCE
MYHKTBl YIIPABJICHHA M TUIAHHPOBAHUA: a’pPOJAPOMHO-AMCHETYEPCKHE LIEHTPLI
(AJILL) cextopa moaxona u kpyra, axpoapomusie K/III (cexkropa nmocaaku, crap-
Ta, pyaenus) HazoBoro u nepudepHHHBIX a’poapomos arpoysna u AJII 6azo-
BOTO H nepupepHilHBIX a3pOaAPOMOB a’poy3ia.

4.2. HoBbie pynkuuonaiabusbie 3agaaun, pemaemblie B AC YB]l «Cnextp»

C nenpio MaTbHEHINET0 TOBBINIEHHS onepaTHBHOM YhdexTurHOCTH B AC
YBJ/I «Cnextp» o cpapaenuto ¢ AC YBJ/l «Crapt» HOMOTHHTEIBHO ABTOMA-
TH3HPYETCH PELICHHE PAAAa HOBBIX (DYHKIHOHAIBHBIX 3a71a4 MIIH CYIICCTBCHHO
MOBBIIIAETCS YPOBEHb aBTOMaTH3auuu 3anad, pemaeMmelx AC YBJ «Crapty,
yto npespamaer AC YB]/] «Cnexktp» B cuctemy 2-3 ypOBHS aBTOMAaTH3AIHH,

Tax, ¢ 1ensl0 BHECEHHS HEMOCPEACTBEHHOTO BKIAJa B TMOBBILIEHHE Oe3-
OMAacCHOCTH MONETOB B cHcTeMe «CneKkTp» Ha OCHOBE aBTOMATHYECKOTO aHAIH3a
HH(POPMALIHH O TEKYIIEH H MPOTHO3UPYEeMOil BO3AYIUIHOH 00CTaHOBKE aBTOMA-
THYMECKH PELLIEHBI 3a/1a4H 00HAPYIKEeHHS

— HAPYUIEHHS HOPM 3MIETOHHPOBAHHA;

— NOTEHIHAIBHO ONACHBIX cOommxenuii BC;

—OTEHIHATLHO OMacHBIX cOmpkeruii BC ¢ Ha3eMHBIMH MPEMATCTBHAMH.
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Pemensr 3agauu cbopa, 00paboTku H 0TOOpasKeHHA MeTEOHH(OPMAIIHH, B
pe3ynbTaTe 4ero HHpopMamusa 00 ONacHBIX METEOABISHHAX H BO3AYUIHOM MPO-
cTpancTBe oToOpakaerca Ha UBO, uto ovens BaxHO Juis obecrieueHns Oe3onac-
HOCTH MMOJIETOB, @ HH(GOpMaLys 0 (haKTHYECKOI oro/ie Ha a’poApoMax a’poysia
u 3anacHeiXx — Ha MBO u Ha Tabnuuno-3HakoBeix vHauKaTopax (T3H).

B cucTeMe ocylIecTBIIsSIeTCS aBToMaTHYeCKHii ¢cOop, XpaHenue, odbpadoT-
Ka, pacripejiesieHHe u 0To0paskeHne HH(POPMALHH [JIAHOB HOJIETOB.

Hudopmalius 1JIaHOB MOJIETOB B BUAE CHUMKOB IPUOBIBAIOIINX U BhLIE-
taromux BC otobpakaerca wa T3M JIIIK, obecnieunBas ¢ yrpexaeHHEM aHa-
M3 CKITa[IBIBarOIelics BO3AVINHONH 0bcTaHoBKH, a Takxke Ha MBO JIPVY.

[Ipeactaenenne va UBO JIPY mapmpyToB monera mo nmjiaHy Ha OCHOBE
TOYHOTO pacdeTa MPOCTPAaHCTBEHHO-BPEMEHHBIX TpaeKTOpHii noneta odecre-
4HBaeT BO3MOKHOCTE [IPY co 3HauHTeNnBHEIM ynpexkIeHHeM aHAIM3HPOBATE H
00HApYKUBATh MOTEHIIUATIBHO KOH(IMKTHEIC CHTYAINN.

B cHcTemMe Ha OCHOBE TOYHOTO pacuera MpPOCTPaHCTBEHHO-BPEMEHHBIX
TpPaeKTOpHii MoJeTa M0 NJIAHOBOH HH(POPMAIIHN, KOPPEKTHPYEMOIi Mo paJHoI0-
KAlMOHHON, aBTOMATH3UpPYETCH pellleHHe 3aja4uM ynopsagodeHus notoxka BC,
3axXOJAIIMX HA MOCAAKY U BBUIETAIONIUX, 9TO BHOCHT HEMOCPE/ACTBEHHBIH BKIIAL
B TIOBBITIEHUE TIPOITYCKHOI CTIOCOOHOCTH a’ponopTa.

B AC VYBJl «Cnektp» obecneunBaercs mpueM HH(pOpMAaMu OT TPex
PJIK: nByxX OCHOBHBIX M OHOTO pe3zepBHOro. IIpu 3ToMm obecneunBaeTcsa 00b-
equHeHue uHhopmaiuu ot aByx PJIK.

B cBA3M ¢ 0TKa30M, Kak M OKHIan pa3pabOTHHK, JHCTICTHEPCKOTO COCTa-
Ba a/m [lynkoBo paboTats ¢ OYMaKHBIMH CTPHIIAMH, TIOCKOJIBKY 3Ta pabota —
py4Has H TpeOyeT HaJIMYHUA BTOPOTO JHCIETYEpa B CCKTOPE, H Pealn30BaHHbI-
MH B cHcTeMe no TpeboBaHHMIO 3aka3zduka, pazpadoTHuK a1s oOecreveHus ra-
PaHTHPOBAHHOTO COXpaHeHHA MH(pOpMALHH B CIy4Yae KaTacTpo(hHIECKOTO OT-
Ka3a CHCTEMBI BEIHYIKICH ObLI 00eCNeYHTh aBTOMATHUECKYI) HEpa3pylLIaeMylo
(hUKCalHI0 OCHOBHOM WHOPMAIMKM 0 TeKyIeH BO3ayuiHol obctaHoBke. JTa
3aja4a ObUIA pelIeHa MCIOIL30BaHHEM CTPHIONEUYATAIONINX YCTPOHCTB, HMEB-
LIUXCA B [IYIIbTAX.

Taxum oBpa3zom, CYLIECTBEHHO MOBLHIIIEHA MPOAYKTHBHOCTE CHCTEMEI.

CuHcTeMa npeIocTaBaseT BO3MOKHOCTb PYKOBOAUTENO oneToB AJILL:

— ¢ YIOpeXJAeHHEM Ha BCH TIYOHHY CMEHBI aHAJIM3HPOBATh HATPY3KY
a’poapoMa M MPHUHUMATL O0OOCHOBAaHHBIE PEIICHHS T10 OpraHH3aiuH padoThI
OHUCTIETHEPCKOrO MepPcoHANa;

— KOHTPOJIHPOBaTh ¢ padouero mecta B peaJlbHOM BpeMeHH paboTy
TUCTMETHEPCKOTO MEPCOHala M B ciiydae HeoOXOJHMOCTH OINEpPaTHBHO OKa3bl-
BATh [1IOMOIILE;
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— OIEepPaTHBHO MOJYy4aTh HH(GOPMAIHIO U MPOBOINTE AHAIN3 CHTHAIIOB O
MOTEHUMAIILHO KOH(IMKTHBIX CHTYALUSIX U pajaa APYrHX.

B AC YB/] «CnekTtp» pealn30BaHO TOKYMEHTHPOBaHHE MH(OPMAITHH O
BO3/AYIIHOII 0DCTAHOBKE W INpollecce YIPAaBICHHS BO BCEX JETANAX, BKIIOYAs
BBITIOJIHEHHE JHCMETYEPAMH TEXHOJIOTHYECKHX OIepalHil i HX BOCIpOH3Be/le-
HHE Ha pe3epBHBIX padounx MecTax.

4.3. OcoDeHHOCTH APXUTEKTYPbI H OCHOBHBIC TEXHHYECKHE PellleHns

C uenbr0 yNydlIeHHS YKOHOMHYECKHX XAPAKTEPHUCTHK IPeIyCcMOTpeHa
BO3MOKHOCTE KOMIIJIEKTOBAHHSA CHCTEM Pa3IHYHON HHCTPYMEHTAIIBHONH eMKO-
CTH M YPOBHSI AaBTOMATH3ALMH 7151 00ecrnedeHns KOHOMHYHOTO YOBIETBOpe-
HHS MOTPeOHOCTeH a’PONOPTOR H a3POY3IIOB ¢ PATHYHBEIMH 00beMaMH [BHKe-
Hus. [{ng 3toro cucrema pazpadoTtaHa MOIYIBHOM ¢ pacnpeaeneHHoii o0paboT-
KOH H CTPYKTYPOH.

LlentpaneHelii kommieke o0pa0oTku MHGOPMALHH BBHINOIHEH € TPeMs
YPOBHAMH IIPOH3IBOIHTEIIBHOCTH:

—Ha 0a3ze 4- W 2-POLECCOPHOTO BBIMHCIHTEIBLHOTO KOMIUIEKCA MO-
TYIBHOM anmapatypsl COTIPSKEHHSA CO CPeCTBAMH OTODPaKeHHMS W KaHAaIaMH
nepeaayvn JaHHbIX;

— Ha Da3ze BcTpauBaeMbIx MHKpo-IBM B Bue MOIyIs paJHOIOKAIIHOH-
HOTO IIYHTA, BK/IIOHAIOLIETo B ce0s cpeJCcTBa CONPSAXKEHUS C UCTOUHUKAMHU HH-
dhopManuK U annmapaTypoii oTodpakeHH.

Coznanue Ha Oaze mukpo-OBM momyns pagnoloKallMOHHOTO INIYHTA,
OCYIIECTBISIONIETO ABTOMATH3AIHIO pelleHns (YHKIHOHAIBHBIX 3a7ad Ha
ypoBHe, ananorndHoM AC YBJI «Crapt», Haubolee S5KOHOMHYHO pelaeT 3a-
nauy obecneueHus HenmpepulBHOCTH (yHKUHOHHpoBaHHS cHcTeMbl «Crektpy
PH OTKa3axX LEHTPAIBHOIO KoMIiulekca oOpaboTku nonHomaciuTabHOI cucTte-
mel. Kpome Toro, ator Moayne obecriednBan BO3MOXKHOCTE CO3aaHus Ha Oaze
texumdeckux cpeacts AC YBJI «Cnektp» cuctemsl |-ro ypoBHs aBTOMaTn3a-
ITHH, JOMYCKAIOIICH ee HapallMBaHHE KaK M0 YPOBHK aBTOMATH3alMH, TAK H TIO
MHCTPYMEHTAIbHOH eMKocTH. [IpH 3TOM HapalMBaHHE MOMET NMPOH3BOIHTHCH
0e3 3aMeHBl 000PYI0BaAHUS.

Ha 0aze BcTpanBaeMbix MUKpo-DBM, kpome Moaynst painonoKalHoHHO-
IO LIYHTA, BBIIOIHEH H PAJ JPYTHX MOYJIEH CHCTEMBI:

— nepBUYHOI 00paboTkn paanonokanuonHoi uadopmarmn AITOH-C2;

— IPYNIOBOT0 YIPABICHUA Nepeaadeil JaHHBIX;

— YHH(OHUIHPOBAHHOTO MOIY/IS APKOCTHOTO OTOOpaKeHHS,

— annapartypsl conpsxeHus AK/II u kaHanoB nepegayn JaHHBIX.

Hcnonnenue paga moayieil Ha Oasze mukpo-2BM Benencteue paciumpe-
HUS MX (PYHKIMOHAIBHBIX BO3MOMKHOCTEH cHu3uno zarpy3ky LIBK u, Takxum
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00pazoM, 1ano BO3MOKHOCTE B DoJIee MIHPOKHX MaciiTabax H3MEHATh EMKOCTh
U YPOBEHBL aBTOMATH3ALHH CHCTEMBIL.

HuaukaTopsl BO3aYIIHOM 0OCTAHOBKH CO3/aHbl HA BHOBB Pa3paboTaHHOMH
s AC YBJI «Cnextpy» DJIT «'abaput» (d = 60 cM) 1 peanmu3yioT KOOPJAHHATHO
3IHAKOBBIH crocod oTobpaixeHus, ipeuToKeHHBIH crenuanictamu BHHUHUPA B
1966 r. eme B nepuon pazpabotkn AC YBJI «Crapt». B HHX peamn3zoBaHO
CTPOKOBOE, MOIHOCTEIO 1 poBoe hopMupoBanne H300paKeHHs.

JIna mpenoTBpalicHHA ANMmapaTypHOH H30BITOMHOCTH TIPH H3MCHEHHH
KOMIUIEKTALHH CHCTEMBI B IIHPOKHUX IIpe/ie/iaX BBIMOIHEHbl paclpeae/leHHBIMH
[0 CTPYKTYpe:

— CHCTEMEI EKTPOIHTAHHA;

— anmnaparypa KOMMYTAalHH paJHOCBA3H;

— anmaparypa Ha3eMHOH roJIOCOBOIi CBA3H.

4.4. OcnoBubie 1anubie AC ¥YB/l «Cnextp»

B cocTtaB cHCTEMBI BXOIAT:

— adpoapoMHo-IHceTdepckuid ueHTp (AJLL):;

— aIPOJAPOMHBIE KOoMaHAHO-AucneTdepckue myHKTe (AKJII) aspoapo-
Ma 0a3MpoOBaHMA H JIBYX CMEIKHBIX;

— BBIHOCHBIE HMHMKATOPEl A3POJPOMHBIX HCIETHYEPCKHX IIYHKTOB
(AIT) m MeTeonyHKTOB a3poapomMa 0a3upoBaHus U CMEKHBIX a’POIPOMOB.

[lo uHCTpYMEHTANEHOH €MKOCTH (MMCTY CEKTOPOB YIIPABICHHSA, OXBATEHI-
BAEMBIX ABTOMATH3aIMEH Oe3 yueTa pe3epBUPOBaHNs ) CHCTEMBI MOTYT KOMILTEK-
TOBATHCA MYIBTAMH HJIM BEBIHOCHBIMH HHIHKATOPaMH CIIeAYIOIIHM 00pa3zoM:

AJIL] — | KOMIIIEKT B COCTABE:

— OyAbTEI OJAX0a U kpyra 2—10 .

— MYIIbThI accUcTeHTa 1—3 mT.

— OYJIbThI TOCAAKH |—2 mT.

— MYIBLT PYKOBOAUTENS NONETOB | mT.

AKJIT — 1—3 xoMnekTa B cocTaBe:

— nynabsT PITA 1—3 .

— OYAbTEI pyaeHua |—4 mr,

— OyJabTel cTapTa |—4 mwr.

— [YJbTHI TOCAAKH 1—4 wwiT.

AJIIT — 1—4 xommneKkTa, METEOMYHKTEl — | —4 KOMIUIEKTA.

Cucrema conpsiraercsa u obecrieunBaeT npueM, 00padoTKy HHPOPMAIIHH |
peteHne hyHKIIMOHATBHBIX 3a7a4 IPH UCITOAL30BAHUH CITETVIONTHX HCTOYHHKOB!

— 110 IBYX paJIHONOKAIHOHHBIX KOMIUIEKCOB, BKIHHAIOIINX TEPBHYHYHO
1 BTOpHuHYy0 PJIC;
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— 10 Tpex &-KAHAIBHBIX ABTOMATHYECKHX pPaHOIEIEHIaTOPOB C BO3-
MOKHOCTBIO yAaJIeHHs HX Ha OOJIBILINE PACCTOAHHUSA;

— 110 YEeTHIpEX KOMIUIEKCHBIX PajHOTEXHHYECKHX METEOPONIOTHMECKHX
craniui (KPAMC);

— MEHTpa KOMMYTaIlHH coodmenuii cetu ADTH;

— aBromMatusupoBasHoro MPJL

AC VB]] «Cnextp» pazpaboTana Kak MOJyJIbHas CUCTEMA, B Pe3ybTaTe
yero 00ecneYnBaeTCs BO3MOKHOCTE KOMIUIEKTOBAHHA YHH(HUIIMPOBAHHOTO PA-
114 CUCTEM Pa3/IMYHON MPOU3BOAUTENBHOCTH JUIS a3POJAPOMHBIX H a3P0OY310BbIX
TUCTETHEPCKHX PaiiOHOB MYTEM HMCMOIB30BAHUA OJHOTO U3 0a30BBIX HCIIOTHE-
HHIl CHCTEMBI M MOJYJIBHOTO HapallMBaHHA HEOOXOIHMBIM KOJIHYECTBOM YKa-
3aHHBIX BHIINIE NYIBTOR M10X0/a M KPYra, 10caJKH H BEIHOCHOTO IYHKTA B 3a-
BHCHMOCTH OT NIOTPeOHOCTEH KOHKPETHOTO a3pONopTa Wil a’poy3ia.

B a’poyinoBom BapuaHTte cucTeMa «CTIEKTp» MOMKET 0OCITYKHUBATH 30HY
a’poapomMa DazupoBaHHA CHCTEMBI H 10 JBYX CMEKHBIX a9POIPOMOB a’poy3ia.

[Meperiit cepuiineiii Kommaekt AC VBJI «Cnextp», BHINOIHEHHBIH B
paclIMPEeHHOH a’pOoy3/10BOH KOMILIEKTALIMM, BBEJEH B 3KCILTyaTanuio B 1996 r.
B a’ponopty MuHCK-2 B KadecTBe palioHHo-aspoapomuoii AC VB/I, obecne-
yuBas npoueccel ¥YBJ] B MuHckoM a’poysne u paiioHe, oxsBareiBatrouiem Pec-
nyonuky bemapycs.

[onoBHo#t oOpazen cuctemsl «CrnexkTp» Ha NpoTMHKeHHH Oomee 6 ner
3KcIUIyatupyercs B aponopry l[lynkoBo u noareepann BEICOKYH HAIEHKHOCTE!
3a 50 TeIC. wac. FKCITyaTAIMH MMET MECTO OJMH OTKAa3 Mo NpHYHHE aedeKkTa B
CHCTEME TApaHTHPOBAHHOTO IEKTPONMHTAHHA.

Venemuoe pemenne B AC VBJ] «Cnextp» 3aga4 KOMIUICKCHOH 00pa-
DOTKH Kak paguoIOKallHOHHOM, Tak H IJIaHOBOH HMH(MOPMAIMH W YCHEUIHOH
HMHTETPALIMH PATHOIOKAITHOHHON M mnaHoBoil noacucteM (B otauune ot PJIC
YBJl «Ctpena») no pe3ynsTaTaM TOCHCTIBITAHMIT IPUBEIH 3aKa3uHuKa K BEIBOIY
o uenecoodbpazHoctu nopyuenus BHHHPA pazpaborkn uHTErpHpoBaHHOM
asponpomuo-paiionHoit AC VBJ] «Cuntes». B pesynwtate pazpadorka APJIC
YBJ/I «Cunates» Obima 3anana BHHUHUPA TMocranoenennem Coseta MHHHCTPOB
CCCP or mas 1988 r.

5. UuterpupoBanunas a’poapomuo-paiionnas AC YB]l «Cunrtes»

Jocturayteie BHUHUPA ycnexu B cozmanum a’poapomMuo-y3nosoit AC
VBl «Cnektp», VCNENIHO PeIIAIIIei 3aJ1aud aBToMaTH3alue u cbopa, obpa-
D0TKH 1 0TOOpaKeHH KaK PagHOJOKAIMOHHOM, TAK W IJIaHOBOH HH(pOPMAlIHH,
a TaKxKe MX MHTerpauuu, odecreunnu B 1986 r. seibop 3akazunkom BHHUWPA B
KauecTBe pa3paboTuMKa MHTETPHUPOBAHHOI a’pojapomHo-paiionHoii AC VBJ]
CcpeaHel eMKOCTH.
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Pazpabotka APJIC VB]l «Cuntes» zagana [loctanosnennem Cosera
Munuctpos CCCP ot 5.05.1988 r. Ee BrIMOIHEeHHE MpeayCcMAaTPHBAIOCH Ha
taze TC u I10 aspoyznosoii AC YVB]] «Crnexktp» nmyTteM HapalUBaHUS PaiioH-
HOH YacTBH).

3anepxku B cornacopanuu T3 (1989 r.) u sakmouenun goroesopa (1990 r.),
CTPEMHTE/IEHOE Pa3BUTHE BBIMHCIIMTEIBHBIX CPEJACTB M CPEACTB OTOOpasKeHUH,
H3MEHHMBIIASACSH CHTYALMA B YAaCTH BO3MOKHOCTH MCIIONL30BAHHMS HOBEHIIHX
BBIMHCIIMUTE/ILHBIX CPEICTB MPOHU3BOACTBA 3alaJHbIX ()UPM IpPHBEIH pa3padoT-
YHKa K BBRIBOAY 0 lenecoobpasznoctu paspaborkn APJIC VBJ] «Cuntes» He
nytem Hapamueanus AC YBJ] «Crextp», a Kak HOBOI CHCTEMBI TPETBETO IMO-
KoJeHHus: 0a30BOH, MOAYIBHOM, C pacnpeaeleHHoil 00pabOTKOH M OTKPBITOM
APXMTEKTYPOIi, BBIMOJTHAEMOH Ha HOBEHIINX TEXHHYECKHX CpeAcTBax, obecre-
YHBAOIICH CO3JaHHe YHH(HUIHPOBAHHOTO Piaa CHCTEM, YKOHOMHYeCKH 3dek-
THBHO yAOBIETBOpAIOIINX notpedHoctn B YB/] mobrix paiioHOB, a3poy3noB u
a3pOJIPOMOB.

[Ipeanoxkenus mo ToMy MOBOIY OBUTH MPHHATHI 3aKa3UHKOM.

(dunancuposanue paszpabotkun APJIC YBJ] «Cunrtes» Oblno Bo300HOB-
neHo ¢ ceHTsaopa 1994 r. mocne coMecTHOro npukasza Muntpanca P® u [Noc-
KoMoDOpoHTIpoMa (Mail — wioHb 1994 r.), onpenenuBiIero B KauecTse 3akaz-
yka KoMHcCHIO O perylIHpOBaHHID BO3IYIIHOTO JBHKeHHA «Pocaponasura-
LS.

[TpuaIMNHanEHOE oTiHuKe yenosuii paspadbotkun APJIC VBl «Cunres»
ot AC VB]1 «Crapt» 1 «CneKkTp» COCTOMT B CIICIYIONIEM.

Panbuie pazpaboTHHKY CHCTEMBI MPHXOIHIOCH pa3padaTeiBaTh MPaKTH-
YECKH MOJTHBIH CIIEKTP HEOOXOIMMBIX TEXHHYECKHX CPEJICTB H HCKIHOYHTEIBHO
Ha OTEYECTBEHHOH JIEMEHTHO#H 0aze, UTO NPHBOJMIO K 3HAYMHTEIBHOMY OTCTAa-
BAHHI) OTEYECTBEHHBIX CHCTEM I10 TeXHHYeCKOMY ypoBHIO. Ko BpeMmeHH paspa-
DOTKH OTKpPBIJIACh BO3MOIKHOCTH HMCIIOJIL30BAHHA COBPEMEHHBIX TEXHHHYECKHX
CpeldcTB 3alajHoro IIPOH3BOJACTBA (MMEKT MECTO TOIBKO HYKOHOMHYECKHE
OTpaHHY4E€HHA), YTO, MPH COOTBETCTBYIOIIEM HX BhIOOpe, O0ecneuMBano BO3-
MOKHOCTE cozfganus sddextuHeix AC VBJI, He yeTynammmx no TeXHHYE-
CKOMY YPOBHIO 3aIaIHbIM, HO CYIIECTBEHHO 00JIee HH3KHX IO CTOHUMOCTH,

ParmoHanbHBIM MOAXOAOM K BbBIOOPY BBIMHCIHTENBHBIX CPEJICTB H
cpeacte otoOpaxkenus paspaborunk APJIC VB/l «Cnektp» cumTtan BeIOOp
CTaHAAPTHBLIX CPEACTB, MPOH3BOAUMBIX IIHPOKHM KpyroM (upm paspadoTdu-
KOB M MPOU3BOAUTENEH, 4TO oDecrnednBano UX OBICTPOE Pa3BHTHE M BBICOKHI
TeXHHYECKHH YPOBEHb, OTHOCHTEIBHO HH3KYVI) CTOMMOCTh, HMCKIKYan0 BO3-
MOKHOCTE LIEHOBOTIO IIPOHM3BOJIA H BKIHYAI0 BO3MOXKHOCTE HCIIOIB30BAHHSA
HOBEHIIHX CPEICTE 10 MEPe UX Pa3BHTHA.
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B pesyabTaTe 1Mo COBOKYNMHOCTH (PAKTOPOB B KAYECTBE BBIYHCINTEILHBIX
cpeacts BeiOpan pajg /BM-coemecTuMeIX PC AT.

PazpaboTunk cHcTembl A00MBAICAd MaKCHMAaIbHOH CTaHJapTH3alHH H
CpPeJACTB CHCTEMHOTO mnporpammuoro obecnedenus (I10). HcnonwszoBanue
CTaHAAPTHBIX TEXHHYECKHX CPECTB H cTaHaapTHoro cucremuoro 110 mo3sondar
oDecrneynuTs HE TOJBKO BO3MOKHOCTB MCIOJIB30BAHHA HOBCHIIMX BBIMHCIIH-
TENBHBIX CPECTBE H CPEACTB OTOOPAKEHHS MPH YKOMIUIEKTOBAHHH TOJIOBHOTO
obOpa3sla cHCTEeMbl, HO TAKJKE BO3MOMKHOCTH MX NMPHMCHEHHA TIPH THPAKHPOBA-
HHUH CHCTEMBI, 4 TAK¥XKe B OYIVIIEM YIPOCTHT TMEpexo] Ha HOBYK BBIMHCIIH-
TENBHYIO IaThopmy.

OTKpBUIHCH NPHHLMITHAIBHO HOBBIE BO3MOKHOCTH 1O KapAHHAIBHOMY
YCOBEPIIEHCTBOBAHHKD B3aHWMO/ICHCTBHA HEIOBEK — MAalllHHA, ABIAKOIIETOCs
pemaonmM (HakTopoM 10 odecrnedeHHI0 BEICOKOIH onepaTHBHOMH 3¢ddexTuBHO-
CTH CHCTEMBI. Takue BO3MOIKHOCTH OTKPBIBAIOTCA OKOHHOI TeXHOJIOTHEl pado-
TEl (BMECTO KJIABHIIHOMH), MO3BOIAKOLICH 3HAYMUTEIBHO YIPOCTHTEL MYILETOBEIE
OIepaniH, COKPaTUTE BPEMs HX BBINOIHEHHSA H CHH3UThE YMCTBEHHYH) HATPY3KY
M MCKJTIOUHTH OLINOKH JTHCIIETUEPOB.

CranHoHapHas MHTErPUPOBAHHASA a’POAPOMHO-paiiOHHAs aBTOMATH3H-
poeanHas cuctema YBJ/I (APAC YB/I) «Cuntes» npennazHadeHa s odecne-
yeHHA 0€30MacHOCTH M TOBBIIIEHHS 3KOHOMHYHOCTH TOJIETOB aBHAILHH pas3-
NTHYHBIX BeIOMCTB:

— HA BO3JYUIHEIX Tpaccax H BO BHETPACCOBOM IIPOCTPAHCTBE;

— B paloHax a’poJIpOMOB H a3poy3iia, BKIIKYAA a3poApOMbl COBMECTHO-
ro DazHpOBaHUA H a3POY3IIbl, HCTIOIL3YEMbIE ABHAIIMEH Pa3IHYHBIX BEIOMCTB;

— B 30HAX B3J1eTa M IOCaAKH a’poapoMoB ['A u npyrux Be1oMcCTB.

5.1. OcHoBHbIe 3a1a4u, pemaembie cucremoii APAC VB/ «Cunres»

— apToMaTu4eckuii cbop, obpaborka, oObeauHeHue HHpOpMaLMH OT
Heckoinbkux PJIK u orobpaxenue nndopmamnun o BO3AYIIHONH 00CTaHOBKE;

— aBTOMaTHYeckuii cbop, obpaboTka, pacnpeneneHue, orodpaxeHue u
pacceuika HHGOPMALIMK MIJIAHOB MOJIETOB;

— oTo0pakeHHe TIaHOBOH HH(pOpMAaIHH;

— IPOBEpPKa TEKYIIHX IUIAHOB Ha DECKOH(IMKTHOCTh MEKIY CaMoJeTa-
MH, CaMOJIETaMH C 30HAMH OTPAHHYEHHI], CAMOJIETAMH C OMACHBIMH METCOSB-
JEHUAMH M 0TOOpakeHne KOHPIMKTYOMNX TIAHOB;

— ABTOMATHYECKHI pacHueT IUIAHMPYEMBIX MIPOCTPAHCTBEHHO-BPEMEHHBIX
TPAeKTOPHIi MMosIeTa ¥ 0TOOpaKEHHE UX HAa HHAMKATOPaX MIIaHHPOBAHHS YIIPaB-
TICHUS;
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— peIIeHHE 3a1a4M aHaJIH3a BO3IYIIHOH 0OCTAaHOBKH M BBIPADOTKH pe-
KOMEH/Ia1Hii Mo odecrnedeHn0 OeCKOH(MIMKTHOCTH IIAHOB TOJIETOB;

— KOHTPO/b 33 HATPY3KOH CEKTOPOB, OTAC/IBHEIX TOYEK BX0/1d, a3pOoIop-
TOB H PEryJIMpOBaHHE NOTOKOB;

— aBTOMaTHYecKas BeIpadOTKAa peKoMeHIalHii 0 HeoOXOIHMOCTH 3a-
nepskkn BC mo npuunne 3anatoctd BIITT unu neperpysku ceKTopog;

— ABTOMATH3HPOBAHHOE OCTABIIEHHE pa3pelieHHH H YIPAaBIAKIIHY KO-
MaH/ Ha dTare TeKYLIEero IaHHPOBaHHA;

— aBTOMATH3HPOBAHHOE MpeAcTaBIeHHE HA WHIHKATOpE TUIAHHPOBAHHA
ynpasieHus cektopos Y B/l nporrosupyemoii Bo3ayniHoit o6cTaHOBKH U 0bec-
MeYeHHE BEIPA0OTKH OeCKOH(IHKTHOH TPAEKTOPHH MOJIETA MIPH MOJIETAX M0 (PHK-
CHPOBAHHBIM MAPIIPYTaM, & TAKIKE CO CBODOTHBIM HCITOML30BAHHEM BO3IYIITHOTO
MPOCTPAHCTBA C YYETOM HATHYHA Ha OOPTY CPEJICTB 30HAILHOI HABUTALIHH

— ABTOMATHYECKHH KOHTPOIb 3a BBIICPKHBAHHEM OeCKOH(IMKTHOI
TPaeKTOPHH TOJIETa C BBIJa4Yel pPeKOMEHIAlMil A7 NPHHATHA PELIeHHA HC-
eTUEePOM;

— aBTOMAaTHYECKasd BhIpaOOTKA YNPaBIAKOIINX KOMaH[ TPH 3axoje Ha
MOCAAKY C LEIbI BBIICPKHBAHHSA 04EPEIHOCTH H DE30MaCHBIX HHTEPBAJIOB;

— oOHapyKeHHE MOTEHIHATBHO KOH(IMKTHBIX CHTYALMH M0 JaHHBIM
aBTOCOMPOBOKICHHSA H NpeaynpexaeHue gucnetuepos YB/]1 00 onacHocTax;

— MOKYMEHTHPOBAHHE H BOCHPOH3BEACHHE MH(OPMAIHH 0 BO3AYILIHOMH
00CTaHOBKE M TIPOLIECCE YIPABICHHS H TEXHHYECKOTO COCTOSHHS CHCTEMBI,

— TPEHHPOBKA JIHCIIETYEPCKOrD IepcoHana;

— KOHTPOJIb (DYHKIIHOHHPOBAHHUS H YIIPABICHHA CHCTEMOH.

B naneHelimem npeaycMaTpuBaeTca BO3MOKHOCTE HapamuBanua APAC
VBl «CunaTes» hyHKIHAMH CITYTHHKOBOH CHCTEMBI aBTOMATHYCCKOTO 3aBHCH-
moro Hadmoaenus (A3H) u undposoii muaueii nepenayun gaaueix (LJIIT).

5.2. CocTaB H CTPYKTYPA CHCTEMBbI

CHcTeMa COCTOMT M3 a’pOjPOMHO-PAiiOHHOTO JHMCIETYEPCKOro LEHTpa
(APJ/ILI), a’poapomubiXx komaHaHO-Aucnerdyepckux nyHKTOB I'A (AKJII I'A)
a’pornopra 0a3MpOBaHMs a’POY3Id, a3POJAPOMHOIO KOMAHIHO-AHCIETHEPCKOTO
nyHKTa BemoMcTBeHHoi apuarun (AK/IIT BA), AK/IIT nepudepuiiHeix aspo-
noproe paiiona (AKJII1 ITAP) u BeiHOCHBIX aDOHEHTCKHX MYJILTOR a3POJIPOMOB
M KOMaHJHBIX NYHKTOB BegoMcTBeHHON aBuauuu (KII BA). Ilo cBoeit apxurek-
type APAC VB]l «Cunres» SBISETCS OTKPLITOH MOAYIBHOH CHCTEMOI, mmO-
CTPOEHHOMH BOKPYT JOKalbHOH BeMMHcAHUTenbHOM cetn (JIBC) ¢ pacnpenenen-
HOM CTPYKTYpoii 1 00paboTkoii nHpOpMaIIHN.
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APAC VBJ]l «Cunte3» peanusyeTcs HAa OCHOBE HCIOIL30OBAHHS CTaH-
TAPTHBIX BBIMHCIHTEIBHBEIX CPEACTB H CPEACTB OTOOpaKEHHS IIHPOKOTO IPH-
MEHEHHS M CTAHJAPTHBIX CPEACTB CHCTEMHOIO M 00LIEro mporpaMMHOro obec-
neuennda. B APAC VBJ/] «Cunres» ucnonsizosanucek /BM copmectumeie [IDBM
tuna PC AT486 (586) u pacTpoBble HHIHKATOPEI BLICOKOTO Pa3perieHus.

HcnonbzoBanne UNIX monobHoil omepallHOHHON CHCTEMBI PEATBHOTO
Bpemenn (JS-9000 obecneunBano BO3MOKHOCTD, IPH HEOOXOTUMOCTH, OTHOCH-
TEJIBHO MPOCTOro MePexo/1a Ha APYrHe BEIMHCIIHTEbHEIE cpeacTBa (m1athopmsl).

[To ceoum xapaktepuctukam APAC VB]] «CunTe3» yIOBIeTBOpANA pe-
komengatuam ICAO, FANS, FEATS, EBpokonTpoIs.

APAC VBJ1 «Cunres» asaserca 0azoBoii cuctemoil W obecneunBaeT
BO3MOMKHOCTh CO3JlJaHHs HA €€ OCHOBE anmnapaTHO-NPOTPaMMHBIX MOIYIIEH
yaudumupoeaatoro paga AC YB/:

— anspoapoMHo-paiionseix (APAC VB/I);

— paiionusix (PAC YBJ);

— aspoyinoeix (AYAC YB);

— aspoapomuelx (AAC YB/J1);

— CpecTB Manoi aBToOMaTH3aluu.

5.3. HHCTpYMEHTA/IbHBIE XAPAKTEPHCTHKH CHCTEMBbI

Peamuayemast 8 APAC YBJI «Cunres» HOoBasi CTPYKTypa H BeIOpaHHEIE
HOBBIC BBIMHCIIHMTEIBHBIE CPEACTBA H CPEACTBA OTOOpaKEHHS O00eCIIeuHBAIOT
CIIeIYIOIIHE HHCTPYMEHTAIBHBIE XapAKTePHCTHKH:

— konuuecTBo 0030pHEIX PJIK asponpomusix u paiionHbix — a0 10;

— KOJHMYECTBO aBTOMATHYECKHX paguoneaeHratopos — ao 10;

— KOJNH4eCTBO annapatrypsl «Meteosueiika-C» — no 8;

— KOJHYeCTBO MOBTOPAIOIUIHXCA [1aHOB 1osieToB — g0 10000;

— KOJHYEeCTBO CYTOYHBIX H TeKYIIUX IUIaHOB 1mojieToB — 10 3000;

— KOJIHYECTBO aKTHBHEIX ILIAHOB noyieToB — g0 300—400;

— KOJHYECTBO OJJHOBPEMEHHO COMPOBOKIAEMBIX caMoneToB — 10 300;

— CYMMAapHOE KOIMYeCTBO pabovux JUCHETYEPCKHX MYILTOB KpPyTa,
1oJixojaa U paloHa — 1o 25;

— komudecTBo AKJIII I'A, BkItovarOmmux NynbsTel PYKOBOJAUTENA MOJE-
TOB, CTAPTA M PYJICHHUA — 10 3;

— AKJII1 enoMcTBEHHOH aBHALIMH — 10 2;

— BeIHOCHBIX T3MH:

— AJIIT — 1o 5;
— OIIH — mo 3;
— AMCI" — 5o 3;
— ATHC — o 3.
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6. 3ak/oueHHne

PaboTEI, BBIMOJHEHHBIC KOJUICKTHBOM VHEHBIX W crneruamucros HUH-
33 — BHHMHPA, oka3zanm CYIIECTBEHHOC BIHAHHC Ha TOBBIMICHHE hdek-
THBHOCTH M Oe3onacHocTH BosgymHoro apmxkenus B CCCP u Poccwuiickoi
denepauumn.

Anamuz nearensHocTd HUHM-33 — BHHUHMPA B o0nactu co3nanus aBTo-
MAaTH3MPOBAHHBIX CUCTEM YIIPABICHHS BO3IYILIHLIM JIBHKEHHEM JEMOHCTPHPY-
eT ucnons3oeanue cneuuanuctaMd BHHUMPA aktyaneHBIX noaxoaoB k pemle-
HHK) HAYYHO-TEXHMYECKHX 3aJad, COOTBETCTBYIOIIHX TEXHOIOTHYECKOMY
YPOBHI) PA3BHTHA

MeTononorust «koMrneHauym — Ttabnuna — uHdorpaduka» (KTH) ¢
HCIIOIL30BAHHEM JIEHTHI BpeMeHH (fimeline), puc. 1, ABISeTCA BayKHBIM HWH-
CTPYMEHTOM CHWYKEHHS Pa3sMEPHOCTH KOHTEHTA W BH3YAIH3AMH HHOPMAIHH
B HCTOpHOrpauH HAVKH H TEXHHKH.

Hacrosieii crarkeii B Hay4HBIH 000pPOT BBEJIEHBI HOBBIE CBEJICHHS, Ka-
carommecsa aeareasHoctH HHUM-33 — BHHHMPA B o0nacty co3ganua aBToma-
THU3UPOBAHHBIX CHCTEM YIIPABICHMSA BO3IYIIHBEIM JBHKCHHEM.

Tatn. 1. Obwue napaMeTpsl aBTOMATHIHPOBAHHBIX CUCTEM YIIPABIEHNA BOTYILHEIM [IBHIKEHHEM,
paspaboranueix 8 HUHM-33 — BHHHPA.

Table 1. General parameters of automated air traffic control systems
developed at Research Institute 33 — VNIIRA

Hazsanue obopyaosanus r“’l;m}_ Ocobennoctu
paspaboTKu

~—— 0TOOPAMKEHHE HA PAIHBIX MHIHKATOPAX
AC ¥YB]l «Mapra» 1958-—1962 |— norepH aBTOCONPOBOAIEHHIA

—— CepHiiHblil BBITYCK — HeT

~— pe3epBUpPOBAHHE

— conpstkeHue ¢ TpaccoBeivMu PIIC
ACYB]J «Craprs 19721975 |— «MHpOPMALHOHHBIH LIYHT»

— npoussogcTeo: 1976—1986

—— KOJIMYECTBO KOMILIEKTOB: 18

~— KOHTPOJIb HOPM MUEI0HHPOBAHHI
—— KOHTPOJIb onacHbix chmmkenuii BC
— npouisogcreo: ¢ 1979

—— KOJIHYeCTBO KoMILleKkTos: 2

—— pabora HA M BHE BO3AYLIHLIX TPAce
AC ¥YBJ «Cunresn 1988-—1994 |— coBMeCTHMOCTE C ODOPY10BAHHEM
PANIHYHEIX BEJIOMCTB

AC ¥YB]J «Crexrps («Crapr-2») 1978—1979

baarogapnocTn

ABTOpEl CTaTEH ONArOJAPAT PELEHIEHTA — JOKTOpAa TEXHHYECKHX Hayk. upodeccopa
CTI6NY I'A O, T. Kpusopyuko 3a paj USHHBIX JaMEqaHuil 1 yToOUHeHHIT,
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Abstract: This article presents the history of the development of automated air traffic
control systems (ATCS) at Research Institute 33 — VNIIRA from 1958 to 1994. It exam-
ines the early development of automated ATCS systems (the “"Marka™ ATCS), the domes-
tic “Start” ATCS, the "Spektr” (“Start-2") aerodrome-junction automated ATCS with
an advanced level of automation, and the “Sintez " integrated aerodrome-district ATCS.
The results of this study are visualized using the “compendium-table-infographics™
(CTI) methodology, based on three sequential levels of content transformation.

Keywords: Research Institute-33, All-Russian Research Institute of Radio Equipment
(VNIIRA), automated air traffic control systems (ATCS) "Marka”, ATCS “Start”, ATCS
“Spectr”, ATCS "Syntez”, visualization, “compendium — table — infographics™ method-
ology.
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of the Creation of Automated Air Traffic Control Systems at Research Institute 33 —
VNIIRA (1958-1994),” Infocommunications and Radio Technologies, vol. 9, no. 4,
pp. 687-715, 2026, doi: 10.21227/1ajc-1g69. (In Russ.).
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